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© The invention aims at providing a device comprising lipids that act like the so-called cationic liposome and 
are reduced in toxicity and the lipids as the constituent of the device. The invention compounds are exemplified 
by 3-0-(4-dimethylaminobutanoyl)-1,2-0-dioleylglycerol, 3-0-(2-dimethylaminoethyl)carbamoyl-1,2-0-dioleyl- 
glycerol, 3-0-{2-diethyiaminoethyl)carbamoyl-1 ( 2-0-dioleylglycerol, and 2-0-(2-diethylaminoethyl)-carbamoyl-1 ,3- 
0-dioleylglyceroL The device comprises these lipids and phospholipids. The device enables, when administered 
together with, for example, a double-stranded RNA, the RNA to migrate to the action site safely. 
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TECHNICAL FIELD 

The present invention relates to compounds of the following general formula [I]. 
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H R 1 
-R 2 



C I ) 



wherein R 1 and R 2 are not the same and each represents OY or -A-(C.H2)n-E. n represents..^ whole number 
of 0-4. E represents pyrrolidino, piperidino, substituted or unsubstituted piperazinq, morpholino, substituted 
is or unsubstituted guanidino,' or ~[ "'. , , 
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(where R 3 and R* are the same or different and each represents hydrogen, lower(Ci-^ )alkyl, hydroxyrlower- 
(Ci- 4 )alkyl, or mono- or di-(lower)alkylamino-alkyl(p2-8)): vr >.-.. . , 

A represents the following or @. . " 
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45 R and Y are the same or different and each represents a saturated or unsaturated aliphatic hydrocarbon 
group of 10-30 carbon atoms or a saturated or unsaturated fatty acid residue of 10-30 carbon atoms. 

The compound according to the present invention (hereinafter, referred. . to as the compound of the 
invention) is of great use as a component of the DDS (drug delivery system) device. The term 'device' 
means a material having the function of transporting a physiplogically active substance, e.g. a carrier. , 

so "' . 1( ^ . , . — • 

BACKGROUND ART \. ■ ■ 

It is known that a device comprising a certain positively charged, lipid (for example, ; a catjonic liposome) 
is useful for the transfer of genes into the cell (e.g. JP-A-4 1 0839 1 ; ..W09 1/1,7424),. It is also, ( knowq that when 
55 a nucleic acid such as a double-stranded RNA is administered .together, with a device such , as, a^cationjc 
liposome, a potentiated interferon inducer action is realized (US Patent, 5,049,, 38§). It is , generally 
conjectured that since the nucleic, acid of, for example, a gene is negatively charged, : it forms a,. complex 
with a cationic liposome and the complex becomes fused to the cell membrane and the nucleic acid of the 
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gene or the like finds its way into the cell. 

As said cationic liposome, Lipofectin (trademark, Bethesda Research Laboratories Life Technologies 
Inc.) comprising N-[1-(i2 ( 3-dioleyloxy)propyl]-N,N,N-trimethylammonium chloride (hereinafter referred to as 
DOTMA) and dioleoylphosphalidylethanolarfiine in a ratio of 1:1 is well known. 

However, because DOTMA as a component of Lipofectin is a quaternary ammonium compound and, 
therefore, has high hemolytic toxicity, it is not suitable for pharmaceutical use. 

An attempt has been made to enhance the effect of the liposome by replacing the DOTMA of Lipofectin 
with a cholesterol derivative (Third International Symposium on Catalytic RNAs and Targeted Gene Therapy 
for the Treatment of HIV Infection, December 6-1 1 , 1992). 

DISCLOSURE OF INVENTION 

Pty^ c * ° f tne ' R resent .'jn vienti ? n is to provide a lipid device which is functionally equivalent to the 
;i 'cattionic lip&orhe arid, 'yet, is fe'ss toxic and a lipid as a component of the device. 

In the course of intensive research, the inventors of the present invention discovered that the above- 
mentioned problems could be solved by using the compound of the invention in lieu , of DOTMA in 
Lipofectin and have completed the present invention. 

One of the essential feature of the present invention resides, in the structure of the compound of general 
formula [I]. The compound of the present invention is a novel compound not described in the literature. 

The compound of the present invention is structurally characterized in that where glycerol is the 
'fuhaarn^ntaT'skeleton, one of the three hydrbxyl groups of glycerol has been substituted by a group of the 
formula -A-(CH 2 )n-E, where A, n and E are $s defined, hereinbefore. 

Another essential feature of the present invention resides in that A in the above formula -A-(CH->)n-E is 
the following ©, ®, ®, @, ©, ® or ©. 
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Among specific Compounds bf the' present invention, none have the amine in the substituent group E in 
the quaternary ammonium form, -ft is ; 'described in JP-A-41 08391 that a lipid having a quaternary ammonium 
group 5 is satisfactory as V ifpid constituent' of a liposome or device, but such quaternary ammonium 
compounds are unsuitable for the purposes of the present invention. 

The substituted piperazino for E includes 4-methyIpiperazino, 4-ethylpiperazino, 4-n-propylpiperazino, 4- 
isopropylpiperazino, 4-n-butylpiperazino, 4-isobutylpiperazino, 4-(2-hydroxyethyl)piperazino, 4-(2-hytirox- 
' yprdpyl)piperazino, : and 4-(3 i hydroxypropyl)piperazino, among others. 

The substituted guanidiho for E includes methylguanidino, ethylguanidino, n-propylguanidino, N,N- 
dimethylguahidind, N,N-diethylguanidino, N.N-di-n-propylguanidino, N.N'-dimethylguanidino, N,N'-diethyl- 
guanidinb, N.N'-di-n-propylguanidind, N,N,NMrimethylguanidino, N.N.N'-triethylguanidino, N,N,N'-tri-n-pro- 
pylguanidinoV N.N.N'.NMetrarhethylguanidino, NXN\N^etraethylguanidino ( and N.N.N'.N'-tetra-n-propyl- 
guanidino, among others. ■ ' s - ; 
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The lower alkyl for R 3 , R 4 includes methyl, ethyl, n-propyl, isopropyl, nrbutyl,! isobutyl, sec-butyl, and 
tert-buty I, among others. 

The hydroxy(lower)alkyl for R 3 , R 4 includes hydroxymethyl, 1-hydroxyethyl ( 2-hydroxyethyi, 1-hydrox- 
ypropyl, 2-hydroxypropyl, and 3-hydroxypropyl, among others. 
5 The mono- or di-(lower)alkylaminoalkyl for R 3 , R* includes methylaminomethyl, dimethylaminomethyl, 

2-(methylamino)ethyl ) 2-dimethylaminoethyl, 3-(methylamino)propyl, 3-dimethylaminopropyl, 
ethylaminomethyl, diethylaminomethyl, 2-(ethylamino)ethyl, 2-diethylaminoethyl, 3~(ethylamino)propyl, 3- 
diethylaminopropyl, n-propylaminomethyl, di-n-propylaminomethyl, 2-(n-propyJamino)ethyl, 2-(di-n-pro- 
pylamino)ethyl, 3-(n-propylamino) propyl, and 3-(di-n-propylamino)propyl, among others.. 
10 Referring further to general formula [I], R and Y are the same or different and each represents a 
saturated or unsaturated aliphatic hydrocarbon group of 10-30 carbon atoms or a saturated or unsaturated 
fatty acid residue of 10-30 carbon atoms as mentioned above. However, the preferred is the case in which 
R and Y are the same and each represents an unsaturated aliphatic hydrocarbon or unsaturated } fatty acid 
residue of about 12-20 carbon atoms. The most preferred is the case in which both R .and Y, represent oleyl 
15 or oleoyl, for instance. . , » , . ■ . ' 

A is preferably a carbamate bond or.an ester bond. . . - v - . .. • . • ; 

The compound of the present invention has only a very low toxic potential. 1 
The compound of general formula [I] according to the present invention can be obtained by, inter alia , 
the following processes. - 
20 (1) Where R 1 represents OY and A represents -0-C( = 0)-NH- t 
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(wherein B is typically imidazolyl, halogen or phenpxy. The halogen may for example be chlorine, 
bromine or iodine. R, Y f E and n are as defined hereinbefore) 

As shown schematically above, compound [1] oMhe invention can be synthesized by reacting [II] 
with [III]. 

This reaction between [II] and [III] can be carried out using 1-3 equivalents of [III] per equivalent of 
[II] in the presence of a solvent at 0°C-150*C for 1;20 hours. The reaction- solvent that can be used 
includes dimethylformamide, pyridine, toluene, benzene, ether, dioxane. tetrahydrofuran, chloroform and 
so on. To hasten the reaction, a base such as triethylamine can be added. Moreover, [III] may be first 
converted to a metal salt using sodium hydride, n-butyliithium or the like in the above-mentioned solvent 
and, then, reacted with [II].. , .,. ,, : ■y ) ,. , y 

(2) Where R 1 represents OY and A represents -NH-C( = Q)-0- ; ^ ^ : ; - L .. :ji 
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55 ' 

(wherein B, R, Y, *E and n are as defined hereinbefore) 

Compound [I] of the invention can be synthesized by reacting [IV] with [V]' according to the above 
reaction schema, using reaction conditions similar to those mentioned under (1). 
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(3) Where R 1 represents OY and A represents -NH-C( = 0)-0- 
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(wherein R, Y, F and In are &s defined hereinbefore) : 

Com^uno* [ifof the invention ca'n be synthesized by reacting [VI] with [ill*] as shown schematically 
above, using reaction conditions similar to those mentioned under (1). 
(4) Where R 1 represents OY and A represents -0-C( = Oj-NH- 
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(wherein R, Y, E and n are as defined hereinbefore) 

Compound [I] .of the invention can be synthesized by reacting [IV] with [VII] as shown schematically 
above, using reaction conditions similar to those mentioned under (1). 
(5) Where R 1 represents OY and R 2 represents -A-(CH 2 )n-E 
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(wherein A, E.and n are as defined hereinbefore) . ;\ • , 

Compound [i] of the invention can be synthesized by transforming the hydroxyl groups of the above 
compound into the substituent groups R and Y through reaction with suitable acylating agents (e.g. the 
anhydrides or acid chlorides of fatty acids). This route of synthesis is preferred where R and Y are fatty 
acid residues. 

(Synthesis of the starting compounds [IV], [IV], [V], [VI], [VII], and [Vllip 
(1) Synthesis of starting compound [IV] 

The starting compound [IV J < can be synthesized typically in accordance with the following reaction 
schema. 
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(wherein Tr represents trityl, Ts represents tosyl; R arid Y are as defined hereinbefore) 

(2) Synthesis of starting compound [IV] 

25 The starting compound [IV] can be synthesized typically byjhe following exemplary process. f/ , 

Starting with compound [IV], the compound [IV] can be synthesized ( by the conventional procedure, 
e.g. azidation and subsequent reduction- . iT . , . , ,.^ :i< 

(3) Synthesis of starting compound [V} 

The starting compound [VJ wherein B is imidazolyl, for instance; can be synthesized by reacting 
compound [111*3 with N.N'-carbonyldiimidazole in pyridine at ambient temperature^; ' i 

(4) Synthesis of starting compound [VI] P - : . 

The starting compound [VI] can be synthesized by reacting compound [IV] with diphosgene. 

(5) Synthesis of starting compound [VII] ........ ; . 

40 The starting compound [VII] can be easily synthesized typically by reacting compound. [Ill] with 
diphosgene or by reacting a compound of the formula HOOC-(CH 2 )n-E (where n and E are as defined 
hereinbefore) with DPPA (diphenylphosphoryl azide) in the presence of a tertiary amine such as 
triethylamine at 0-150*C and further in the presence of a tertiary* amine such as pyridine at 0-150* C. 

45 (6) Synthesis of starling compound [VIII] 



® The compound [VIII] wherein A represents -0-C( = 0)-NH- can be. synthesized typically according to 
the following reaction schema. 
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(wherein Im represents imidazolyl) 

® Tne compound [VIII] wherein A represents -NH-C( = 0)-0- can be synthesized typically according to 
the following reaction- schema. 



N. N' -carbonyl- 0 3-ami nopropane- 

di imidazole n l. 2-diol 

E-(CH, )n-OH i > E-(CH, )n-0-C-Im - > (VIII) 

Pyridine 



(wherein Im represents imidazolyl; E and n are as defined hereinbefore) 

® The compound [VIII] wherein A represents -0-C( = 0)- can be synthesized typically according to the 
following reaction schema. 
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(viii) 



25 



,!* hier ? irt . *©4nV5l^ yc, ^?y^ r ^ ffmic, ' a and DMAP means 4-N,N-dimethylaminopyridine; E and n 
'are^idefined^ereihbeforej '' ! : ; . ' . 

® The compound [VIII] wherein A represents -0-C(=S)-NH- can be synthesized typically according to 
the following reaction schema. 
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(wherein Im represents imidazolyl) , 

© The compound [VIII] wherein A represents -NH-C{.= 0)- can be synthesized typically according to the 
40- ' " following' reaction schema. ' • ■' r :' r . , - ; 



45 



— OH' 

— OH 

N H 2 



DCC * 



Cviii) 



(wherein DCC means dicyclohexylcarbodiimide; E and n are as defined hereinbefore) 

© The compound [VIII] wherein A represents -OSP ? -NH- can be synthesized typically according to the 

following reaction schema. . , ,'. 
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— + Cl-SOi-NH-(CHi).-B ~f. C'viiD 

-o h : ' ',. ..' - 

(wherein E and n are as defined hereinbefore) ' . 

© The compound [VIII] wherein A represents -0-P( = 0)( : "CH 3 )-0- can be synthesized typically 
according to the following reaction schema." . . ^. 



r°x « 

— 0 /x + 



mr ) h + 



h,c-p-(o-bt)* — ■ — > — — > ;;••"> ;cyiii3 



(wherein BT means l-benzotriazolylj r /; 
The following is a partial list of the compounds of the present invention. \ ' ' . \: 

3-0-(2-Dimethylaminoethyl)carbamoyl-1 ( 2-0-di!aurylgIycerol, ' _ 

3-0-(2-Dimethylaminoethyl)carbamoyI-1,2-0-dimyristylglycerol, . ' i 

3<)-(2-Dimethylaminoethy^ ' : . ; ■ <'i 

3-0-(2-Dimethylaminoethyl)carbamoyM,2-0-dioieylglycerol,' ' V .. lf , , , 
3-0-(2-Dimethylamirioethyl)carb^ ' ' . , : . . 

3-0-(2-Dimethylaminoethyl)carbamoyi-2-0-lauryi-1-0-myristyl9iycerol,' 1 ' " 
3-0-(2-Dimethylamihoethyt)carbamoyl-1-0-oley ! ' ^ / '\ " 

3-0-(2-Dimethylaminoethyl)carbam ' ^ 

3-0-(Dimethylaminomethyl)carbam6ylM.2-0-dioleylglycerol, " . . ' t > 

3-0-(3-Dimethylaminopropyl)carbamoyM , ( ^ ^ 

3-0-{4-Dimethylaminobutyl)c^^^ r ' . * ' V V' 

3-0-(2-Diethylaminoethyl)carbamqyl-1,2^ ;* ^ v 

S-O^S-DiethylaminopropyOcarbamoyi-l^-b-dibleylglycerol, J "\ tt -| ( 

3-0-(2-Di-n-propylaminoethy1)carba^ ' - • . = 

3-0-(2-Diisopropylaminoethyl)carbarnoyM " r? ' _ t r 

3-0-(2-Di-n-butylaminoethyl)carbamoyl-i^2-0-diC)ieylglycW6 'X , f v t 'V ; , ( . ^ ; ;c 
3-0-(2-Diisobutylaminoethyl)carbamoyhT t 2-6^i6 l leylglyceroi, - " 
3-0-(2-Di-sec-butylaminoethyl)carbamoyl-1,2-0-dioleylglycerol, ^\ '* V . ;i; 
3-0-[2-(N-Ethyl-N-methylamino)e^ v ^ *. u .*- !/; 

3-0-(2-Methylaminoethyl)carbamoyM , } . h - V M v. 

3-0-(2-Ethylaminoethyl)carbamoyl-^ , • . v \ ; Cii "". 

3-0-(2-n-Propylaminoethyl)carb^ " , ( \] ^ . " Vi 

3-0-(2-n-Butylaminoethyr)carbafa^ VvVU' :t r. 

3-0-(2-Aminoethyl)carbamoyl-f,2:-0-dioleytglycerol ( ; : r r{ \. , ... , : >, ;;J , 

3-0-[2-(N-Methyl-N-(2-hydroxyethy l)amino)ethyi]carbam6yl-i ,2^dioieyig%^ 
3-0-[2-(N-Ethyl-N-(2-hydroxyethyl)amino)e%^ 

3-0-[2-(N,N-Di-(2-hydroxyethyl)amino)ethyl]^ * 
3-0-[2-(N-(2-Diethylamino)ethyl-N : m^ 

3-0-[2-(4-Methyipiperazino)ethyl]cato^ \* is ,' M - .„ 

3-0-(2-Morpholinoethyl)carbamoyl-1,2-0-dioleylgtycerol t , / ! , L . 

3-0-(2-Piperidinoethyl)carbamoyl-1,2-0-dioleyIglycerol v ; i • ^ v,; ; 1 

3-0-{2-Pyrrolidinoethyl)carbamoyl-1,2-0-dioleylglycerol, ' T , / . . 

3*0•-(2-Diethylaminoethyl)thioca^bamoyl-1,2-0-dioIeylglycerol f , ' 
3-0-(2-Dimethylaminoethyl)thiocarbamoyl-1 t 2-0-dioleylglyceroL 
3-0-[2-(N,N-Di-(2-hydroxyethyl)amino)ethyl]thiocarbamoyl-1 ,2-O-dioleylglycerol, f f 
S-O^-PyiroiidinoethyOthiocarbamoyt-l^-O-dioleylglycerol, 
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3-0-(2-Dtmethylaminoethyl)suIfamoyl-1„2-0-dioleylglycerol, 

3-0-(2-Diethy laminoethyl)sulfamoyl- 1 ,2-0-dioIeylglycerol, 

. 3-0-[2-N ( N-Di-(2-hydroxyethyl)amino)ethyl]sulfamoyi- 1 ,2-0-dioley Iglyceroi, 

3-0 : (2-Pyrroiidinoethyl)suifamoyl-1,2-Q-dioley!grycerol ( 

3-0-(N,N-Dimethylaminoacetyl)-1,2-0-dioleylglycerol, . 

3-0-(4-Dimethylaminobutanoyl)-1,2-0-dilaurylg!ycerol ( 

S-O^^Diethylaminobutanoythl^-O-dipalmitylglycerol, 

3-0-(4-diemthylaminobutanoyl)-1,2-0-dioleylglycerol, 

3-0:(4.-Diethytaminobutanoyl)-1 ^rO-dioleylglyGerol../ ; 

3-6-(4-D]methylaminobutanoyi)-1,2-0-dilinoIeylgiycerol, . ... 

3-0-(4-Dimethyfaminobutanoyl)*1-0-oleyl-2-0-palmitylglycerol ( 

3-0-(4-Dimethylaminobutanoyl)-1-0-linoleyl-2-0-oleylglycerol, 

3-0-(3-Dimethylaminopropionyl)-1,2-0-dioleylglycerol, 

3-0-(5-Dimethylaminopentanoyl) T l ,2-O-dioleylglycerol, 
, 3-0^4-Di-n;propylaminobutano^ k 
' 3-"0-(4*Diisopropylaminobutanoyl)-1,2-0-dioleylgiycerol, 

3-0-[4-(N-Ethyl-N-methylamino)butanoy!]-1 ,2-O-dioley Iglycerol, 

3-0-[4-Ethylaminobutanoyl)-1 ,2-O-dioleylglycerol, 

3-0-[4'(N-Methyl-N-(2-hydroxyethyl)amino)butanoyl]-1 ( 2-0-dioleylglycerol, 
3-0-[4-(N I N-Di-(2-hydroxyethyl)amino)butanoyl]-1 i 2-0-dioleylglycerol, 
3-0-[4-(N-(2-Diethylaminp)ethyhN-methylaminp)butapoyl]-1,2-0^ 
3-0-[4-(4-Methylpiperazino)butanoyl>1,2-0<iioleylglycerol, 
3-0-(4-Morpholinobutanoyi)-1,2-0^diGleylgiyQeroi l 
3-0-(4-Pyrrolidinobutanoyl)-1,2-0-diol9ylglycecQl. 
3-0-(4-Piperidinobutanoylh1,2-0-dioJeyJglycerpl, 
0-(2-Diethylaminoethyl)-O f -(2,3-dioleylpxypropyl) methylphosphonate, 
0-(2-Dimethylaminoethyl)-0 , -(2>dioleyloxyprQpyj) methylphosphonate, 
0-[2-(N,N-di(2-hydroxyethyl)aw^^ )methyl'phosphonate, 
0-(2-Pyrrolidinoethyl)-0 , -(2 I 3-dipjeyloWprop^ : 
3-0-(2-Dimethylaminoethyljcarbamoyl-1 ,2-0-dijauroyiglycerol, ; 
3-0-(2-Dimethylaminoethyl)carbamoyl-1 ^-0-dimyristoylgfyqerol t 
3-0-(2-Dimethylaminoethyl)ca^^ . 
3-0-(2-Dimethylaminoethyl)carbamoyl-^ " V- 

3-0-(2-Dimethylaminoethyl)carbamoyM^^ 

3-0-(2-Dimethylaminoethyl)carbam^ J 

3-O-(2-Dimethylaminoethyi)carbampyl-1 c 0-l 

3-0-(3-Dimethylaminopropyl)carba^ 

3-0-(2-Diethylaminoethyl)carbamoyl-T^-0-dip^ ;/ 
3-0-{2-Di-n-propylaminoethyl)carbamdy(^^ . 
3-0-(2-Diisopropyiaminoe,thyl)carbamoyl-1 ,2-&dioleoylglycerol, " . / ' 

3-0-[2-(N-Ethyl-N-methylamihb)ethyl]car^ 

3-0-(2-Ethylaminoethyl)carbamoyl-1,2^^ , . 

3-0-[2-(N-Methyl-N-(2-hydr^^^ ,2-O-dioleoylglycerol, 
S-O-^N.N-DH^-hydroxyethyOam^ : ; , 

3-0-[2-(N-(2-DiethyIamino)ethyW 

3-0-(2-Piperidinoethyl)carba^ ! ' "\ 

3-0-(2-Pyrrolidinbett^^ : ', 

3-0-(2-Aminoethyljcarba™ ,\ • ' 

3-0-(2-Diethylamino^ 

3-0-(2-Dimethylaminoethyl)th ' .'; 

3-0-[2-(N,N-Di-(2-hydroxyethyl)am^ 

3<>-(2-Pyrrolidinoethyl)thioca>bamoyM^^ * ; 

3-0-(2-Diethylaminoethyl)sulfamoyM,2T^ 

3-0-(2-Dimethylaminoethyl)sulfamoyl r 1,2'^ 

3-0-[2-(N,N-Di-(2-hydroxyethyl)amino)e^ 

3-0-(2-Pyrrolidinoethy l)sulfamoy l-l ,2-O-dipleoylglycerol, 

3-0-(4-Dimethylamin6butanoyl)-1,2-0^ ' 'V 

3-0-(4-Dimethylaminobutanoyl)-1 ( 2-0-dimyristoylglycerol l( ' r " 
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3-0-(4-Dimethylaminobutanoyl)-1,2-0-dipalmitoylglycerol, 
3-0-(4-Dimethylaminobutanoyl)-l,2-0-dioleoylglyceror, ... 
3-0-(4-Dimethylaminobutanoyl)-1 t 2-0-dilinolenylglycerol, /' 
3-0-(4-Dimethylaminobutanoyl)-1-0-oleoyl-2-0-palmitoylglycerol, ,, 
3-0-(4-Dimelhylaminobutanoyl)-1-0-ltnolenyl-2-0-oleoylglycerol, ' 
3-0-(3-DimethylaminopropionyI)-1,2-0-dioleoylglyceroi ( 

3-0-(5-Dinnethylaminopentanoyl)-1,2-0-dioieoylglycer6l, ■ 1 ' , ; , 

3-0-(4-Diethylaminobutanoyt)-1,2-0-dioleoylglycerol, . : . . ; 

3*0-(4-Di-n-propylaminobutanoyl)-1,2-0-dioleoylglycerol; ! * 
3-0-(4-Diisopropylaminobutanoyl)-1 ,2-0-dioleoylglyGerol, ... ; . / ;\ • 

3-0-[4-(N-Ethyl-N-methyiamino)butan^ . t . 

3-0-(4-Ethylaminobutanoyl)-1 I 2-0-dioleoylgiycerol, fj . , . ( . 

3-0-[4-(N-Methyl-N-(2-hydrbxyethyl)amino)butanoyl]-1 ,2-0-diplepylglycerpl, ; 
3-0-[4-(N,N-Di-(2-hydroxyethyl)amino)b^^ s . :; . ~ 

3-0-[4-(N-(2-Diethylamino)ethyl-N-methylamino)butanoyl]-1 ,2-Q-diolQoylgiycero! ' • 
3-0-(4-Pyrroiidinobutanoyl)-1,2-0-dioleoytg)ycierol, ■'■ ; 1 \'\ - . i 

0-(2-Diethylaminoethyl)-0*-(2 ( 3-dioleoyloxypropyl) methyjphpsphonate, i( ;x; ; .. t 
0-(2-Dimethylaminoethyl)-0 , -(2,3-dioteoyloxy propyl) methylphosphpnate v oc ,. 
0-[2-(N,N-Di-(2-hydroxyethyl)amino)ethyl]-^^ 

0-(2-Pyrrolidinoethyl)-0 , -(2,3-dioleoyloxypropyl) methylphosphonate, ; 
2-0-(2-Dimethylaminoethyl)carbamoyl-1,3-0-dilaurylg!yc^rol, l , L ,. 
2-0-(2-Dimethylaminoethyl)carbamoyl-1,3-0-dimyristylglycerp 
2-0-(2-Dimethylaminoethyl)carbamoyl-1 t 3-0-dipalmitylglycerol, 
2-0-(2-Dimethylaminoethyl)carbamoyt-1,3-0-di6leylglycerol. . ; v ^ ' ' r 
2-0-{2-Dimethylaminoethyl)carbamoyl-1 f 3-0-dilinoleylg[ycerol, , ; 
2-0-(2-Dimethylaminoethyl)carbamo _ . 

2-0-(2-Dimethylaminoethyl)carbamoyl-1-0-pleyl-3-0-palmitylglycerolv 
2-0-(2-Dimethylaminoethy l)carbamoyl-1 -O-linoley l^3-0-oleylglycerol, 
2-0-(3-Dimethylaminopropyl)carbamoyl^^^^ i; 
2-0-(4-Dimethylaminobutyl)carbamoyK1,3-0^dioleyiglyceroJ, 
2-0-(2-Diethylaminoethyl)carbamoyl-1 ( 3-0-dioleylglycerol, ^ n 
2-0-(2-Di-n-propylarninoethyl)carbamoyl-1,3-0-dioleylglycerpi, ; . , 
2-0-(2-diisopropyiaminoethyl)carbamoyl-1 t 3-0^dibIeylglycerpl, ( - ; : ;; 
2-0-(2-Di-n-butylaminoethyl)carbamoylri ( 3-0-dioleylglyeeroK 
2-0-(2-Diisobutylaminoethyl)carbamoyl-1,3-0-dioleytglycerol t \, , ; , 
2-0-(2-Di-sec-butytaminoethyl)carbamoyl-i,3-0-dio!eylglycerol, , ; Tl 
2-0-[2-(N-Ethyl-N-methyl)aminoethylfc^^ ,. c 

2-0-(2-Methylaminoethyl)carbamoyl-1 ( 3 i G-dioley.lglycdrol, ;f : !S r 
2-0-(2-Ethylaminoethy()carbamoyl^^^ :/ .( Yl , 

2-0-(2-n-Propylaminoethyi)carbamoyl-1 t 3-Ordioleylglycerot; ; L . .,.J V !;: .-, 
2-0-{2-Butylaminoethyi)Garbamoyl-1 ) 3-0-dioleylglycerbl, , , , v - 

2-0-(2-Aminoethyl)carbamoyl-1,3-0-dio^^ r~. \ o . v o • .... ... 

2-0-[2-(N-Methyl-N-(2-hydroxyethyl)amino)ethyi]carbamo^ ;: 
2-0-[2-(N-Ethyl-N-(2-hydroxyeth^ , & 

2-0-[2-(N,N-Di-(2-hydroxyethyl)amiri^^ 

2-0-[2-(N-(2-Diethylamino)ethyl-N^ ,3-GrdioJeylglyceroL 
2-0-[2-(4-Methylpiperazino)ethyl]carbamo : vc/' 

2-0-{2-Morpho!inoethyl)ca^ ^ <. 

2-0-(2-Piperidinoethyl)carbamoyM |l 3-0^^ : t , i . . 

2-0-(2-Pyrrolidinoethyl)carbamoy^^^ . - - 

2-0-(2-Dimethylaminoethyl)thiocafo^^ r . 
2-0-(2-biethylaminoethyl)thioc^^^ : - ; ! 

2-0-[2-(N,N-Di-(2-hydroxyethy l)amino)^ ,3-O-d.ioleylglyceroI, 
2-0-(2-Pyrrolidinoethyi)thiocarbam v iV . 
2-0-(2-Dimethylaminoethyl)sulfam „ 
2-0-(2-Diethylaminoethyl)sulfamoyl-1 ( 3-0-dioleylglycerbl ( 1 T 
2-0-[2-(N ( N-Di-(2-hydroxyethyl)amino)ethyl]suifamoyl-1;3-0-dioleylglycerp!, 
2-0-(2-Pyrrolidinoethyl)sulfamoyl-1 l 3-0-dioleylgiycerol, : 
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2-0-(4-DimethylaI m j^^ 

2-O-(4-DiethylanJj no tnj tan0y |j. 1 ,3-o-dipalmityiglycerol,. 
2-0-(4-Dimethyl4minobutanoyl)-1>0-dilinoleylglycer6l, 1 

2-0-(4-Dimethyl4mtnobulanoy!)-1-0-oleyl-3-0-palmilylgl 
2-O-(4-Dimethyf am j n0 b u ^ 

2-0-<3-Dimethyl am j noprop j 0 ^^^ 
^-O^S-DimeWign^jnopQn^Qy^^ ,3-O-dioleylglycerol, 
2-0-(4-Di-n-pr#p y | amjn ^ 

2-0-(4-Diisofo r0 p y | am j nobutanoy |j. 1 ,3.0-djoieyigiycerol, * t 
. 2-0-[4-(N-^hyl-N-methyl)amin9butanoylj-1 ,3-O-dioleylglycerol, 
l&£i(i^!hylaminobutanoyi)-1 ,3-b-ciioieylglycerol, 
2-0-[4-(N-Methyl-N-(2-hydroxyethyl)amino)butanoyl]-1 ,3-O-dioleylglycerol, 
2-0-[4-(N,N-Di-(2-hydroxyethyl)krhino)butanoyl]-1,3-0-di 

2-0-[4-(N-(2-Diethylamino)eth^ . 
75 2-0-[4-(4-Methylpipera2in6)butanp^ 

2-0-(4-Morpholinobutanoyl)-1,3-0-dioleylglycerol, 
2-0-(4-Pyrrolidinobutanoyl)-l/3-0-dioleylglycer6l, 
2-0-(4-Piperidinobutanoyl)-r,3-0-dibleylglycerol^ 

0-(2-Di6thyTaminoethyl)-d'-(1-3-di^ , 
20 0-(2-Dimethyiaminoethyl^^ " 

0-[2-(N l N-Di-(2-hydroxyethyl)amino)ethyl>0 , -(1,3-dioleyloxypropan-2-yl)r^ 
O-(2-Pyrrolidinoethyl)-O , -(1 J 3-dioleyioxy0ropan-2-yl) methylphosphonate, 
2-0-(2-Dimethylaminoethyl)carbamby^^ 
2-0-(2-Dimethylaminoethyl)carbamoy!-^ 
25 2-0-(2-Dimethylaminoethyl)Garbamoyl-T> . 
2-0-(2-Diethylaminoethyl)Cia>'bam^ 
2-0-(2-Dimethylaminoethyl : ^ 

2-0-(2-Dimethy laminoethyl)carbarhoVl-1 ^-O-dilinolenylglycerol, 
2-0-(2-Dimethylaminoethyl)carbamoyl-1^ 
30 2-0-(2-Dimethylaminoethy!)carbamov^ 

2-0-(Dimethylaminomethyl)carbamoyl-1,3-0-dioleoyIglycerol, 
2-0-(3-Dimethylaminopropyl)carbampyl-1 ( 3iO-djoleoylglycerol t 

2-0-(2-Diethylaminoethyl)carbamoyi-1^ : '} ^ • . . ;. 

2-0-(2-Di-n-propylaminoethyl)carbar™^ ~ ■ : 

35 2-0-(2-Diisopropylaminoethyl)carbam6yl^ 

2-0-[2-(N-Ethyl-N-methyiamino)ethyi]carbamoyl-1, 3-Q-dioleoylglycerol, 

2-0-[2-(N-Methyl-N-n-butyIammb)ethyl]carbam 

2-0-(2-Ethylaminoethyl)carbamoyM^ ~" 

2-0-[2-(M,N-Di-(2-hydroxyethyl)aminp)ethyl]car 
40 2-0-[2-(N-Methyl-N-(2-hydroxyethyO ,3-O-dibleoylglycerol, 

2-0-[2-(N-Ethyl-N-(2-hydroxyethyl)amino)ethyljcarbamoyl-1^ ;> 

2-0-[2-(N-(2-Diethylamino)ethyl;N-methylamino)ethyl]G^^ 

2-0-[2-(N,N ( N\N , -Tetram'etKflguan^ 

2-0-(2-Morpholinoetfiyl)fc^^ - v 
45 2-0-(2-Piperidinoethyl)carb^ 

2-0-(2-Pyrroli<JHioethyl^^ " ' " 

2-0-[2-(4-Ethylpiperazino)eto^ 

2-0-[2-(4-(2-Hydroxyethyl)piperazi^ 

2-0-(2-Diethylaminoethyl)thiocato :f 

so 2-0-(2-Dimethylaminoethy^ 

2-0-[2-(N,N-Di-(2-hydroxyethyl)amino)ethyl]thiocarbamo ; / 

2<)-(2-PyrroHdinoethyl)thiocarbamoyM,3-^ \ 
2-0-(2-Diethylaminoetftyl)sima^ ■ f / , , ■ V 

2-0-(2-Dimethylaminoethy])sulfampyl- 1 ,3-O-ciiolePyjglycerol, 

55 2-0-[2-N,N-Dt-(2-hydroxyethyl^ 

2-0-(2-Pyrrolidinoethyl)sulfamoyl-1 ) 3-0-di6lebylg!ycerol, 
2-0-(3-Diethylaminopropionyi)-1 ) 3-0-dioleoylglycerpl t '■ ' 
2-0-(4-Dimethylaminobutanoyl)-1,3-0*dilauroylgJycerpl, 
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2-0-(4-Dimethylaminobutanoyl)-1 ,3-0-dimyristoylglyceroi, 

2-0-(4-Dimethylaminobutanoy I)- 1 ,3-0-dipalmitoylgiycerol, 

2-0-(4-Dimethylaminobutanoyl)-1,3-0-dioleoylglycerol, 

2-0-(4-Dimethylaminobutanoyl)-1 ,3-0-dilinolenylglycerol, " 
5 2-0-(4-Dimethylaminobutanoyl)-1-0-oleoyl-3-0-palmitoylglycerbl, 

2-0-(4-Dtmethylaminobutanoyl)-1-0-linolenyl-3 ;; 0-oleoylglycerol ( 

2-0-(3-Dimethy(aminopropionyl)-1 ,3-0-dioleoylglycerol, 

2-0-(5-Dimethylaminopentanoyl)-1 ( 3-0-dio!eoylgiycerol, ' 

2-0-(4-Diethylaminobutanoyl)-1,3-0-dioleoytglycerol, 
10 2-0-(4-Di-n-propylaminobutanoyl)-1 ,3-0-dioleoylglycerol, 1 

2-0-(4-Diisopropylaminobutanoyl)-1 ( 3-0-dioleoylg!ycerol! 

2-0-[4-(N-Ethyl-N-methylamino)b^ ' 1 

2-0-[4-(Ethyl)aminobutanoyl]-1,3-0-diqleoylglycefol, ' . ' , /. 

2-0-[4-(N-Methyl-N-(2-hydroxyethyl)amino)butanoy^ 
75 2-0-[4-(N,N-Di-(2-hydroxyethyl)amino)butanoyi]-1,3-0-dto^ V 

2-0-[4-(N-(2-Diethytamino)ethyl-N-methylamino)butahoyl]-1 ,3-O-dibieoylglyceror, 

2-0-(4-Pyrrolidinobutanoyl)-1,3-0-dioleoylglycerbl, 

0-(2-Dimethylaminoethyl)-0 , -(1,3-di6leoyloxypr6pan-2-yl)'m ' ' [ 

0-(2-Aminoethyl)-0 , -(1,3-dioleoyloxypropan-2-yl)^mefhylphosiDh 

20 0-(2-Diethylaminoethyl)-0 , -(1 l 3-dioleoyloxypropan-2-yl) methylphosphonate, 

2-Dimethylaminoethyl N-(2,3-dilauryloxypropylJcarbamate,, , • . 

2-Dimethylaminoethyl N-(2,3-dimyristyl6xyprop.yl)carbam"ate/' .. , V I',.'.-- 
2-Dimethylaminoethyl N-(2 1 3-dioleyloxypropyi)cafbarnate ? " L 
2-Dimethylaminoethyl N-(2,3-dilinoleyloxypropyi)carbamate, ■ . " 

25 2-Dimethylaminoethyl N-(2-lauryloxy-3-linoleyloxypropyl) carbamate, 'i f - 

2- Dimethylaminoethyl N-(3-myristyloxy-2-oleyIoxypropyl)carbamate, 

3- Dimethylaminopropyl N-(2 ( 3-dioleyloxypropyl)carbkmate, ,. 

4- Dimethylaminobutyl N-(2,3-dioleyloxypropyl)carbamate, . / ^ 
2-Diethylaminoethyl N-(2,3-dioleylpxypropyl)carbamateV \ .1 

30 2-Di-n-propylaminoethyl N^.S-dioleylbxypropyOcairbamate, " j. ' 

2-Di-n-butylaminoethyl N-(2,3-dioleyloxypropyl)carbamate, / ; . ; ./ " 

2-Ethylmethylaminoethyl N-(2,3-dioleyloxypropyl)carb^rhate (; f . ' _ 

2-(N-Ethy)-N-methylamino)ethyl N-(2,3-dioleyloxypropyl) carbamate, , <'['' V : . / 
2-Ethylaminobutyl N-(2,3-dioleyioxypropyl)carb'arfiate/ 1 v \ 

35 2-n-Propylaminoethyl N-(2,3-dioleyioxypropyl)cart)amate, ^ T , 

2-[N-Methyl-N-(2-hydroxyethyl)amino]ethyl N-(2,3-dioleyfoxypropyi ^carbamate,' 
2-[N-Ethyl-N-(2-hydroxyethyl)amino]ethyl N-(2;3-dioleyi6xypropy I) carbamatte, t ; : 
2-[N,N-Di-(2-hydroxyethyl)amino]ethyl N-(2,3-dioley(oxypropyl) carbamate,. " ; ; ^' ; 
2-[N-(2-Diethylamih6)ethyl-N-methyfo^ 

40 2-(4-Methylpiperadino)ethyl N-(2,3^dio!eyloxyprop^ 
2-Morpholinoethyl N^^dioleyldxypropyljcafbama 
2-Piperidinoethyl N-(2,3-dioleyloxypropyljcarbamate, 
2-Pyrrolidinoethyl N-(2 1 3-dioleyloxypropyljcarbamate, ' 
2-Dimethylaminoethyl N-(2 I 3-dioIeyloxypropyl)thiocarbamate; 

45 2-Diethylaminoethyl N-(2,3-dioleyloxypropyl)thid(^rbamate, / , . ; , ;<> 

2-[N t N-Di-(2-hydroxyethyl)amino]ethyl N-(2 1 3-djoleyloxypropyi) thibcar^amate, • ■ 
2-Pyrrolidinoethyl N-(2,3-dioley|loxypr6pyl)thiocarbarhate, v 
2-Dimethylaminoethyl N-(2,3-dioleyloxypropyl)sulfam^te, ' . 

2-Diethylaminoethyl N-(2,3-di6leyloxyprc^pyl)sulfarhate, \, \ 

so 2-[N t N-Di-(2-hydroxyethyl)amihb]ethyl N-(2,3-dioieyloxypropyl) sulfarnate, 
2-Pyrrolidinoethyl N-(2,3-dioleyloxypropy!)sulfamate, . 
N-(2 t 3-DioIeyloxy)propyl-4-dimethylaminpbutylamideV 
N-(2 t 3-Dioleyloxy)propyl-4-diethylaminobutylaimide, ( .' v 

N-(2,3-Dioleyloxy)propyl-4-[N,N-di(2-hydroxyethyl)amino] butylarnide, 

55 N-(2 t 3-Dio!eyloxy)propyl-4-pyrrolidinpbutylamide, . s 

2-Dimethylaminoethyl N-{2,3-dilaur6yloxypr6pyl)carbamate, 
2-Dimethylaminoethyl N-(2,3-dimyristoyloxypropyl)carbamate, . , . _ , 

2-Dimethylaminoethyl N-(2,3-dipalmitqyloxyprbpyl)carbamate, 
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2-Dimethylaminoethyl N-(2;3-dioteoyloxyprppyl)carbamate, 
2-Dimethylaminoethyl N-(2,3-dilinolenyloxypropyJ)carbamate, 
2-Dimethylaminoethyl N-(2-oleoyloxy-3:palrnitoyloxypropyl) carbamate, , 
2-DimethylaminoelhyI N-(2-linolenyloxy-3-oleoyloxypropyl) carbamate, 

2- Diethylaminoethyl N-(2,3-diofeoyloxypropyl)carbamate, . 

3- Dimethylaminopropyl N-(2,3-dioleoyloxypropyl)carbamate, 
2-Diisopropylaminoethyl N-(2,3-dioleoyloxypropyl)carbamate r 
2-Di-n-propylaminoethyl N-(2,3-dioteoyloxypropyl)carbamate, 
2-(N-EthyI-N-methylamino)ethyl N-(2 1 3Tdioleoyloxypropyl) carbamate, 
2-Ethylaminoethyl N-(2,3-dioleoyloxyprppyl)carbamate, • ... ■ 
2-[N-methyl-N-{2-hydroxyethyl)amino]ethyl N-(2,3-dioleoyloxypropyl)carbamate, , 
2-[N,N-Di-(2-hydroxyethyi)amihV^ carbamate, 
2-[N-(2-Diethylaminp)ethyl^ N-{2,3-dioleoyloxypropyl)carbamate ) 
2-Piperidinoethyl N-(2 f 3-diojeo^ ; t . 
2-Pyrrolidinoethyl_N-(2>^ / " " ( . t ... 
2-Aminoethyl N-(2,3-dioleoy1oxyprppyi)carbaifriate,; ;/ .. 

2-Dimethylaminoethyl N-(2 I 3-diol i eoyloxyprqpyl)thi6carbamate 1 
2-Diethylaminoethy I N-(2,3-di'oiepyloxyp^^^ - 
2-[N,N-Di-(2-hydroxyethyl)a : minoethyl} 'N-^-dioleoyioxypropyl) thiocarbamate, 
2-Pyrrolidinoethyl N-(2,3-dioleoy|oxypropyl)tnioearbamate, 
2-Dimethylaminpethyl N-(2,3-dioleoy|pxypropyl)sulfamate, 
2-Diethylaminoethyl N-(2,3-dioleoyloxy^^ 

2-[N,N-Di-(2-hydroxyethyl)aminoethy sulfamate, 

2-Pyrrolidinoethyl N-(2>dioleoyto^^ 

N-(2,3-Dioleoyloxy)propyl-4-d^ 

N-(2,3-Dio!eoyloxy)propyl-4-die^ 

N-(23-Dioleoyloxy)propyl-4-[N,N-di-(2-hydroxVethyl)amino) butylamide, 
N-(2,3-Dioleoylpxy)propyl-4-pyrrolidinobutyJamide, r 
2-Dimethylaminoethyl N-(1 ,3-diIauryloxypropan-2-yl)earbamate, 
2-Dimethylaminoethyl N-(l,3-dimyristyloxypropan : 2-yl)carbamate, 
2-Dimethylaminoethyl N-(1 ,3-dioleyloxYprppan-^-yl)carbamate, 
2-Dimethylaminoethyl N-(1 .S-dilinoleylp^ypropan^-yOcarbamate, 
2-Dimethylaminoethyl N-(1-lauryloxy-3rlinoleylpxypropan-2-yl) carbamate!, 
2-Dimethylaminoethyl N-(1-myristyloxy-3-oJeyloxypropan-2-yl) carbamate/ " 

2- Dimethylaminoethyl N-(1-oleyloxy-3-palmityl9xypropanr2-yl) carbamate, 

3- DimethylaminoprqrjyI (1 ,3;dipleyloxyprop^ 

4- Dimethylaminobutyr^ ! 
2-Diethylarninoethyl N;(t,3^ 

2-Di^-propylamirVoethyl l^^i,3-dioleyioxypropa ] 
2-Di-n^butylaminoethyl N-(1 ,3-dibleyjoxyprop^ . , 

2-(N-Ethyl-N-methylamino)ethyl N-(1,3-dioleyl0xypropan-2Ty|j : carbamate, [ 
2-iyiethylaminoethyl N-(1 ,3-dio^ 

2-Ethylaminobutyl N-(1 ,3-dioleyloxypropan^ ! 
2-n-Propylaminoethyl N-<^^ 

2-n-Butylamino, N-(1 ,3-dioIeyloxypropanr2-yl)ea,rbamate, 

2-tN-Methyl-N-(2-hydr6xyethyijamino]ethy) N-(1 t 3-dioley!oxypropan-2-yl)carbamate, 
2-tN-Ethyl-N-(2-hydroxyethyl)amino]ethyl I N-(i ,3-dioleYloxypropari-2-yl)carbamate, 
2-[N,N-Di-(2-hydroxyethy l)amino]ethyl N-(t ,3-dipleyloxypropan-2-y l)carbamate, ' 
2-[N-(2-Diethylamino)ethyl-N-methylamino]ethy! NO,3-dioley!6xypropan-2-yl)carbamate, 
2-(4-Methylpiperadino)ethyr N-(1 >d(oleyl6xypropao-2-yl) carbamate, ( 
2-Piperidtnoethy! N-(l,3-dioleyloxypropan-2-yl)carbamate t . * 

2-Pyrrolidinoethyi N-(l ( 3-dioleyloxypropan-2-yl)carbamate t ;: * 
2-Dimethylaminoethyl N-(i ( 3-dioleyloxypropan-2-yl)\hidcarbamate, 
2-Diethylaminoethyl N-( 1 ,3-dioleyloxypr6pan-2- ; yl)thiocarbamate, 
2-[N,N-Di-(2-hydroxyethyl)aminq]ethyl N-(1 ( 3-dioleyloxypropan-2-yl)thiocarbamater, 
2-Pyrrolidinoethyl N-(1 t 3-dioleyloxypropan-2-yl)thipcarbamate, J 
2-Dimethylaminoethyl N-(1 ^-dioleyloxypropan^-yOsulfamate, ' 
2-Diethylaminoethyl N-(1 ,3-dioleyloxypropan-2-yl)sulfamate t 
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2-[N,N-Di-(2-hydroxyethyl)amlno]ethyl 

2-PyrroI1dinoethyl N^JI.S-Dioleyloxypropan^-yOsulfamate, . 

N-(4-Dimethylaminobutanoyl)-1 ,3-dioleylbxy-1-amino-propane, 

N-(4-Diethylaminobutanoyl)r1,3-dioieyloxy^1^amino-propane, ^ 
5 N-[4-(N,N-Di-(2-hydroxyethyl)amin^ 

N-4-Pyrrolidinobutanoyl-1 ,3-dioleyloxy-1 -ami no-propane, 

2-Dimethylarhinoethyi N-(1 ,3-dilauroyloxyprbpan-2-yl)carbamate, 1 

2-Dimethylaminoethyl N-(1 .S-dimyristbyioxypropan^ylJoarbamate, / ■'■<;. 

2-Dimethylaminoethyl N-(1,3-dipa!mifoyloxypropan-2-yl)carbamate, ' * 
io 2-Dimethylaminoethyl N-(1 ,3-dioleoyloxypropan-2-yl)carbamate, 

2-Dimethylaminoethyl <N-(1 ,3-dilinolenyloxyjDropan-2-y|jGarbamate, J : t • 

2-Dimethylaminoethyl N-(1-oleoyloxy^3-palmitoyIoxypropan-2ryl) , carbamate, ' ;\ . , , 7 

2-Dimethylaminoethyl N-(1-linolenyloxy-3role6yioxypropan-2-yl) carbamate, ^ . . . . 

2-Diethylaminbethyl N-(1 ,3-dioleoyloxypropan-2-yl)carbamate, . ^ i ; V - m 

75 3-Dimethylaminopropyl N-(1 l 3-dioleoyloxypropan i 2-yl)carbamate I , .' 

2-Diisopropyiaminoethyl N-(1,3-dioleoyloxypropan-2-yl)carbamate, 1 ; 

2-Di-n-propylaminoethyl N-(1 ,3-dioleoyloxypropan-2-yl)carbamate, ' / . 

2-(N-Ethyl-N-methylamino)ethyl N-(1 ,3-dioteoyloxypro^ri-2-yl) carbamate, ■ " . , . V ^ 

2-Ethylaminoethyl N-(1 t 3-dioleoyloxypropan-2-yl)carbamate, t , ' : ; ^ / . / . 

20 2-[N-Methyl-N-(2-hydroxyethyI)amin6 

2-[N,N-Di-<2-hydroxyethyl)amino]ethyrN-(1,3-^ ' ; . , 

2-[N-(2-Diethylamino)ethyl-N-methylamiho]ethyl N-(1,3-dioleoylo V 
" 2-Piperidinoethyl N-(1 ,3-dioleoyloxypropan-2-yI)carbamate^ ' . v ' [ ' 

2-Pyrrolidinoethyl N-(1,3-dioleoyloxypropan-2-yl)carbamate ' .".. .^ 

25 2-Aminoethyl N-(1 ( 3-dioleoyl6xypropan-2-yl)carbamate;- ; ." ": V'. [ . . 

2-Dimethylaminoethyl N-(1,3-dioleoyloxyprbban-2-yl)thibcarbamate ( : '^..'^ ; , T 

2-Diethylaminoethyl N-(1 ,3-dioIeoyloxy0ropah-2-y|)thiocarbannate, , ■ .. 

2-[N,N- : Di-(2-hydroxyethyl)amino]ethyVN-(1^ 

2-Pyrrolidinoethyl N-(1,3-dioteoyloxypropan-2-yl)thiocarbamate t \. ' .,' 
30 2-Dimethylaminoethyl N-(1,3-diolebyloxypropan-2-yl)sulfamate, 

2-Diethylaminoethyl N-(1 ,3-dioIeoyloxypropan-2-yl)sulfamate» ■ . . ■, ^ ^ ; , 

2-[N,N-Di-(2-hydroxyethyl)amino]ethyl N-(1,3-dioleoyloxypropan-2-yl)sulfamafeV 
2-Pyrrolidinoethyl N-(1,3-dioleoyloxypropan-2-yl)sulfamate, U ; : . , r ' ^ 

N-(2,3-Dioleoyloxy)propyl-4-dimethylaminobutylamide, ' ■ •'. . : 

35 N-(2,3-Dioleoyloxy)propyl-4-diethyIaminobutylamide ( . -" ' " ' 'Cy"C^ ^ : ;; 

N-(2,3-Dioleoyloxy)propyl-4-[N,N-di-(2-hydroxyethyl)aminb] butyjamide, ^ T ' 
N-(2 ) 3-Dioleoyloxy)propyl-4-pyrrolidinobutylamide.: ' ■ ''-V''- '• ">\ 

Among compounds of the invention, 3-C>(4-dimethylaminobute 3-0-(2- 
dimethylaminoethyl)carbamoyl-1 ,2-O-dioleyrglyceroi, 3-<>(2-die& 
40 glycerol, 2-0-(2-diethylaminoethyl)carbamoyl-1i3-0-dioleoylglycerol, etc,; are ( ;preferred ^ particularly pre- 
ferred is 3-0-(2-diethylaminoethyl)carbamoyM ,2-O-dioieylglyeeroL ' / v ^V^n, vi 

Another essential feature of the present invention resides' in; the device ^coniprism [I] of 

the invention and a phospholipid and having the function of a DDS. ' ' A ' v ' : 

As lipid-containing devices having the function of a DDS, liposomes anji fat emulsions are kno^n. The 
45 device having the DDS function according to the present invention (hereinafter referred to as the device of 
the invention) belongs to the category of such devices.; .. , ';' , V - : 

The device of the invention may take any of various forms such as lipid; Suspension, liposome^etc. only 
if it has the property to transport a physiologically active substance into the cell. 

The phospholipid as a component of the device > ; ;of the ! invention ; ; ipnay T for example be 
so phosphatidylethanolamine or phosphatidylcholine. • v 

The ratio of the compound of the invention to the phospholipid in .the present device is appropriately 
0.1:9.9 - 9.9-0.1 (compound of the invention : phospholipid (molar ratio))! preferably 1:9 - 9:1 (compound of 
the invention : phospholipid (molar ratio)), and for still better results, 1:3 - 3:1 (compound of th^* invention 
phospholipid (molar ratio)). ■ j i 

55 The device of the invention can be manufactured by, for example, by the following method. . { 

The device of the invention can be simply prepared 1 typically by admixing the compound of the 
invention with the 'phospholipid in the presence of waterMt can also ' be. prepared by .a process which 
comprises dissolving the compound of the' invention and phospholipid in chloroform; removing the 
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chloroform thoroughly under a blast, of nitrogen gas, stirring the mixture well with addition of water, and 
subjecting it to sonicatton for several minutes. 

Still another essential feature of rthe present invention resides in , a pharmaceutical composition 
comprising the device of the invention and a,pbysiologically active substance. . . 

As mentioned hereinbefore, even -a substance showjng high physiological activity extracellularly cannot 
be expected to fully exhibit that activity . if its intracellular penetration capacity is low, barring a dosage 
increase. The current state of the art i$ ; .that:for that reason many of potentially useful drugs cannot be 
clinically exploited. ;j Thjs is not only a great ;loss; to the industry but also unfortunate from the standpoint of 
safeguarding the nation's health. ■■ 

However, when administered along with . the device of the invention, even a physiologically active 
substance with a poor intracellular penetration potential is allowed to enter into the cell with remarkable 
facility to display its activity to a sufficient extent. This means a substantial, resuscitation of useful drugs so 
far left undeveloped. 

Therefore, the pharmaceutical composition according to the present invention .(hereinafter referred to as 
the composition of the invention) is of great .use both industrially and in terms of the nation's health. 

The device of the invention can be ^applied to, physiologically active substances which are efficient in 
intracellular penetration. Even when a physiologically active substance with good intracellular penetrability is 
administered together with the device of the invention, a further enhancement of intracellular penetration is 
realized and, hence, its dosage can be decreased so that the risk of side effects can be diminished. 

The physiologically active, substance, that can be applied to tye device of the invention includes water- 
soluble anionic compounds, antitumor agents, antiviral agents and antibiotics, among others. To be specific, 
nucleic acid compounds such as double-stranded RNAs and double-stranded or triple^stranded antisense 
nucleic acids, acidic saccharides such as heparin .sulfate and dextran sulfate, cytokines, second mes- 
sengers such- as cyclic AMP, ATP and IP3, penicillins and cephalosporins, vitamins such as vitamin C and 
retinols, other known acinic group-containing, drugs, interferons (a, 7), interleukins (IL-1. IL-2), colony 
stimulating factor (CSF), tumor necrosis factor ( TNF) t levamisole, bestatin, retinoic acid, 5-fluorouracil (5- 
FU), cytosine arabinoside (Ara-C), adenine arabinoside (Ara-A), cisplatin (,CDDP), cyclophosphamide and 
azidothymidine ;(AZT), among others! \ . , . 

The double-stranded RNA includes but is not limited to the following compounds. 

(1 ) Homopolymer-homopolymer complexes . . ' 

1 Base-modified > , , V : v 

Polyinosinic acid-polycytidylic acid. , ; . .. V. 

Polyinosinic acid-poly(5-bromocytidy.lic acid), 

Polyinosinic acid-poly(2-thiocytidylic acid).\ : * : 

Poly(7-deazainosinic : acid)-polycytidyjic acid. . , 
! ' Pqly(7-deaz^inosihic v , _ -*-:<.; 

2 Ribose^rriodifiecl ' ^ ' , ; . / ' t \ ,. I 
' J ^oly(2Va2idbin6sinic'acid)-poly6ytidy 

3 Phosphate-modified . 
: ' 1 Poiyinbsinic aci^ ... 

(2) Homopoiymer-copoiym^ 

Polyinosinic acid-poly(cytjdylic acid-uridylic acid)! % ' 

'Polyinosinic acid-poly(cytidylic f acid-4-thipuridylic acid). .. \ v 

(3) Synthetic nucleic acid-polycation complexes / 

' ' Polyinosinic acidrpolycytidyiic acid-pbly-L-lysine. \ : 

.-. ,w- ' . ,*;■ .--r.v .1.;,. ■ - t ■/ \Q ■ 

(4) Others . / ' , : - ". " ' ' ' 
Polyinosinic acid-poly(1^vinylcytidylic' acid). v ' 

The antisense nucleic acid includes but is not limited to natural nucleic acids and derivatives thereof, 
such 'as nucleic acids; having 'a methyl phosphonate, phosphorothioate or phosphprodithioate group as an 
internal bbncf and derivatives thereof. 
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•The ratio of the device of the invention to the physiologically active substance is preferably 1:0.1 - 1:10 
(device of the invention : physiologically active substance) by Weight. 

The composition of the invention can be prepared by adding a physiologically active substance to the 
device of the invention and agitating the mixture by suitable means. The composition may also be prepared 
5 by adding the physiologically active substance in the course of preparation of the device of the invention. 

The composition of the invention is preferably administered in unit dosage forms and can be applied to 
animals including man by the intravenous, intraarterial, oral, intrat is sue, local (e.g. transdermal ) or rectal 
route. Particularly preferred are intravenous Administration, intraarterial administration , and focal administra- 
tion. Of course, the composition is administered in dosage forms suitable for the respective , routes, such as 
10 injections, peroral preparations, inhalants, eyedrops, ointments, suppositories and so on. 

While the dosage of the composition of the invention as a medicine is preferably determined in 
consideration of the species of active ingredient, dosage form, patient factors sucrfas age and body weight, 
route of administration, nature and severity of disease, etc., the usual dosage for. adults is generally 0.1 mg 
- 10 g/day/man, preferably 1 mg - 500. mg/d ay/man in terms of the active ingredient A jqweLdosage may 
75 be sufficient \r\ some" cases, while a higher dosage may be needed in others^ Jhe dosage may be 
administered in a few divided doses or at intervals of a few days. ' 1 " ' .V. 

BEST MODE OF PRACTICING THE INVENTION * "\ . / ■ 

20 The following examples are intended to illustrate the present invention in further detail. 

Reference Example 1: Synthesis of 1 ,2-O-dioleylglyceroh . 

(1) In 50 ml of pyridine was dissolved 4.6 g (50 rnmol) of glycerol followed by* addition, of li9 g (50 

25 mmol) of trityl chloride and the mixture was stirred at . ambient temperature i byernight. t %^ : 'reaction 
mixture was then concentrated under reduced pressure and the residue was diluted with r water and 
extracted with ether. The organic layer was washed' with water, dried over magnesium sulfate, and 
■ concentrated. The residue was purified by colurnh chromatography (silica gej/cr^loro.form-methanol) to 
' ' provide 9.5 g (59%) of 1-O-trttylglycerol. " * * \ l ", '.*'".'. : 

30 (2) In 120 ml of xylene was dissolved 3.22 g (10 mmol) of 1-0-tritylglycerbl, ; followed by addition of 3,36 
g (30 mmol) of t-butoxypotassium under argon. After 5 minutes of stirring", 30! mT of a solution of 12.8 g 
(30 mmol) oleyl p-toluenesulfonate in xylene. was added dropwise and th^mixture , was stirred under 
reduced pressure (20-30 mmHg) at ambient temperature for 30 minutes and; then,. at 50 for 1 hour. The 
reaction mixture was then poured in ice-water and extracted with ,e ; ther, arid the extract was washed with 

35 water, dried, and concentrated. The residue was purified by column chromatography (' silica gel/n- 
hexane-ethyl acetate) to provide 6.10 g (73%) of 1,2-0-dioleyl : 3-Ortritylgiycerol. , \. ' ! .< 
(3) 1,2-0-DioIeyl-3-0-tritylglycerol (6.10 g, 7.3 mmol) w^s reacted with 5% trichloroacetic acid/methylene 
Chloride (50 ml, w/v) at ambient temperature for 1 hour. The organic Jay^r was then Swashed with 
saturated aqueous sodium hydrogen carbonate solution and water, driexJ.'and cohbe residue 

40 was purified by column chromatography (silica ge^ the title 

: compound. .' / ' ' , ^. '■ 

1 ri-NMR (200MHz, CDCI3) 5 :0.88 (6H, t,,J = 6Hz. CH3X2)! 1?14-1 .44 ^(44H; m,;C^x22), 1 ^48,1.68 (4H, 
m, 0CH 2 CH2x2), 1.90-2.10 (8H, m, CH = CHCH2X4), 3.38-3.78 (9H, m^OCH2x4 .'&. OCH), 5.26-5.45 (4H, 

/ m, c h = ch x2) ' "' 1 : , -■ /; . „ r v ' ] 

45 MS (FAB): 593 (M + H) + .' - ^ -V t \., - 

Reference Example 2: Synthesis of 2,3-dioteyloxypropylamine , 

(1) To a mixture of 1.00 g (1.7 mmol) of 1,2-O-dioleyiglycerol, 0.83 g (17 mmol) of lithium azide',' 0.89 g 
so (3.4 mmol) of triphenylphosphine, and 1.13 g (3.4 mmol) of carbon tetrabromide was added 10 ml of 

N.N-dimethylformamide in bolus and the mixture was stirred at ambient ^temperature for 3; hours. After 
completion of the reaction, the solvent was distilled off and the residue was diluted with water and 
extracted with ether. The ether layer was washed with water, dried,, and concentrated, and' the Residue 
was purified by column chromatography (silica gel/n-hexane-ethyl acetate) to provide 1>03. : g (100%) of 
55 2,3-dioleyloxypropyl azide. as oil. " t< / . '. 

IR(neat, cm" 1 ): 2920, 2850, 2100 , ' ' , ;\ / ;w \/ 

(2) In 30 ml of tetrahydrofuran was suspended 75 mg (2 mmol) of lithium aluhiinum hydride.; While this 
suspension was held under ice-cooling, 1.03 g (1.7 mmol) of 2,3-dioleyloxypropyl azide was added 
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dropwise and the mixture was stirred for 30 minutes. Then* the mixture was further, stirred at ambient 
temperature for 2 hours. At completion of the reaction; the reaction mixture was poured in ice-water and 
extracted with ether and the extract was washed with' water,. dried, and concentrated. The residue was 
subjected 1 to column chromatography (silica gel/methylene chloride-methanol) to provide 0.98 g (98%) or 
5 the title compound as colorless oil. . . .. 

° ■ . MH-NMR (200MHz, C.DCI 3 ) 5 :0,88 (6H, X, J = 6Hz„CH 3 x2), 1.17-1.45 (44H, m, CH 2 x22), 1,48-1.70 <4H, 
; : ; !C m/OCH2CH2x2), i;90-2.14 (8H, m, CH f CHCH2X4), 2 r 64-2 r 91 (2H, m, NCH 2 ), 3.30-3.78 (9H, m, OCH 2 x3 
\ ' : & OCH), 5.25-5.46 (4H, m,' pH = CHx2) _ .. . ( .... 

MS (FAB): 592 (M + H)+ : ' 

10 . ... ' fc . \? . • ' 

Reference 'Example 1 3: Sy ' 

.. . pyn^'^.w^^^^^AY^ ^/^Q"* 9 -^ 1 1 ' mmo ') glycerol and 2.96 g.,(43 mmol) of imidazole and 

x ' Kj ' azeotroptc distillation was cam out. The residue obtained was dissolved in 15 ml t of N,N-dimethylfor- 
'75 rnamide. To this solution under ice-cooling was, added 3.60 g (24 mmol) of Jtributyldimethylsilyl chloride, 
and the mixture was stirred at ambient temperature for 5 hours. After completion of the ^reaction, the 
solvent was distilled off and the residue: was. diluted with methylene chloride, and washed with! saturated 
aqueous sodium hydrogen carbonate solution. This was dried and concentrated to provide 3.45 g (99%) 
of 1,3-0-di-(t-butyldimethyIsilyl)glycerol : . , , 
20 (2) In dioxane' was dissolved 3.45 g (11 mmol) of 1 ; ,3-0-di-(t-butyldimethylsilyl)glycerol followed by 
addition of 3.03 g (12 mmol) of pyridinium pTtoluenesulfonate. To this suspension . was added 16.5 ml (22 
mmol) of dihydrofuran gradually under ice-cooiing arid the mixture was stirred for 1 hour. After return to 
ambient temperature, the mixture was allowed to react overnight. After completion of the; reaction, the 
. solvent ''^ai^i^Hted' off and the residue was treated with methylene chloride and. saturated aqueous 
' '25 sodium hydrogen carbonate solution The methylene chloride layer was washed with . water, dried, and 
: ,i: : cbncehtraterf to providers g (100%) of 1 ,3-0-di-(t-butyldimethylsilyl)-2-0-tetrahydrofur^^ 

' (3) To a 'soittion of 4.25 g (11 mmol) 1,3r6-di : (t-butyldimethylsily in 30. 

1 ' : ml tetrahydrofuran was'added 3b ml of tet'ra-ri-butyiammonium fluoride (1 moi/l in THF) dropwise and the 
mixture was stirred : at ambient temperature for 2 hours,. The. reaction mixture was then concentrated and 
30 ! v the residue was subjected to column chromatography (silica gel/methylene chloride-methanoj) to provide 

■ b i.7b;g ; (96%) ' ; } \ ; 

'1 't^HW'Sp^mr'of ^yie^©' was dissolved 854 mg (5.3 mmol) of 2-6-tetrahydlrofuranylglycerol. To this was 
added 1-78 g' (15.9 mmol) of t-butoxy potassium under °argoh gas and vthe mixture was. stirred for 5 
J - minutes? fhen/10 ml of a solution of 6.71 g (15.9 mmol) oleyl p-tpluenesulfpnate in xylene was added 
35 ' ' dropwise 1 and : tri&' mixture was stirred under reduced pressure (20-30 mmHg) at ambient temperature for 
30 minutes and further at 50 * C for 1 hour. This, reaction mixture was poured in ice-water and extracted 
; y ' [ with ether, and the extract was washed with water; dried, and concentrated. The residue was purified by 
: cblu^ gel/chloroform) to provide 628' mg (18%) of 1 ,3-0-dioleyl-2-0- 

46 ; (5) : ln*30 ml of tetrahydrofuran was dissolved 628 mg (0.95 mmol) of 1,3-0-dioleyl-2-0-tetrahydrbfuranyl- 
glycerol followed by addition of 5, ml of .diluted (10%) hydrochloric acid, and, the mixture was stirred 
^~ overnight T^ water, neutralized, with saturated aqueous, sodium 

! - hydrogen carbonate-solution, and extracted with ether. The extract was dried and concentrated, and the 
residue was subjected to column chromatography (silica gel/n-hexane-ethyl acetate) to provide 321 mg 
45 (57%) of the title compound as colorless oil. . . 

'H-NMR (200MHz, CDCI3) 5 :0.88 (6H, A. J = 6Hz, Cjj3x2), 1.14-1.26 (44H. m, CH2X22), 1.49-1.68 (4H, 
m, OCH2CH2X2), 1.98-2.13 (8H, nrv CH = : CHCH2X4); 3.37-3.56 (8H, m, OCH2X4), 3.95 (1H, brs, OCH), 
5.27-5.46 (4H, m, CH = CHx2) 
" ;; ' °MS (FAB): 593 (M + H) + ; ! * . , . ; ; [' 

50 ••' " : ' ■ ■ " ~ ' .' . ;'• 

' : ' Referehce Example 4: 'Synthesis of 1 ,3-dioleyl6xy72-propytamine 

i : (l) ln 5 ml of 1 pyridine wasTdissolved 150 nig (0.25 mmoij of 1 ,3-0-dioleylglycerolfollowed by addition of 
; 77 mg (0.40 mmol) of p-tol'uenesulfohyi chloride and the ; mixture was heated at 60* G. and stirred for 2 
55 days. After completion of the reaction, the solvent was distilled off and the residue was diluted with water 
and extracted with ether. The extract was dried and concentrated to provide 150 mg (80%) of 1,3-0- 
dioleyi-2-0-(p-t6luenesurfohyl)glycerol as yeliow oil. * ' ^ 
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(2) A mixture of 150 mg (80%) of the above 1 ,3-0-dio!eyl-2-0-(p-toluenesulfonyl)glycerol, 30 mg (0.6 
mmol) of lithium azide, and 5 ml of N.N-dimethylformamide was stirred at 100 *C for 2 hours. After 
cooling, the solvent was distilled off and the residue was diluted with water and extracted with ether. The 
extract was washed with water, dried, and concentrated to 1 provide 125 mg (99%) of i,3-dioleyloxy-2- 

5 propyl azide as light-brown oil. 

(3) In 3 ml of tetrahydrofuran was suspended 8 mg (0.2 mrhol) of lithium aluminum hydride. While this 
suspension was maintained under ice-cooling, 125 mg (0:2 mmol) of 1 ,'3-dioieyioxy : 2 r propyl azide was 
added dropwise and the mixture was stirred at 0 ' C for 2 hpurs^ The reaction mixture was then poured in 
ice-water and extracted with ether. The extract wa^ washed^ with waterV dried, and concentrated. The 

io residue was subjected to column chromatography (silica gel/methylehe chlpnde-methanol) to provide 104 
mg (89%) of the title compound as colorless oil. ? • ■■' ' . " , ' 

Reference Example 5: Synthesis of 1 ,2-O-diolebylglycerol ' i: ' 

75 (1) In pyridine was dissblved 1 g (0.01 l ; mol) of glycerin an'd azeotropic distillation was Carried out. The 
residue was dissolved in 30 ml of pyridine, followed by addition" of 4.05 g' (6.01*2 mol) of . dirrtethoxytrityi 
chloride under ice-cooling. The mixture was then stirred at ambient temperature , overnight. After 
completion of the reaction, 5 ml of methanol was added and the mixture was stirred for 30 minutes, at 
the end of which time the solvent was distilled off. to the residue was added methylene chloride and the 

20 mixture was washed with , saturated aqueous sodium hydrogen carbonate solution, ■ dried, and con- 
centrated. The residue was subjected to column, chromatography (silica gef/methylene chloride-methanoT, 
0.1% pyridine) to provide 2.58 g (60.2%) of 1-6-dimethoxytntylglycerol. ' " J J'j ' ! . ; 

(2) The '1-O-dimethoxytrity (glycerol 1 thus obtained, 290 mg (0:735 mmol ), Was -"'subj^ed-t^^kieotropic 
distillation with pyridine and the residue was dissblvfed in, 5 rn l of pyridine/ Ther\\i^ mmol) of 

25 oleoyl chloride was added with ice-cooling and the reaction was parried out at 60° C. 'for 6; hours. After 
completion of the reaction, the solvent was distilled off under reduced pressure and the. residue was 
diluted with methylene chloride, washed with saturated aqueous sodium hydrogen J carbonate solution, 
* dried, and concentrated. The residue was subjected to column chromatography (silica gel/n-hexane- 
methylene chloride) to provide 519 mg (76.5%) of 1-0-dimethoxytrityl-2,3-0-diolepylglycerol. - , r 

30 1 H-NMR (60MHz, CDCl 3 ) 5 :0.88 (6H, m), 1:27 (40H, brs.), 1 .50-1 .70 (4H, : m), r V.90-2.10 (8H, m), 3.10- 

3.30 (2H, m), 3.79 (6H, s). 4.20-4.40 (2H, m), 5.10-5.50 (5H, m), 6.70-7.40 (13H, m) 

(3) The above 1-0-dimethoxytrityi-2,3-6-dioleoylg!ycer6li 218 mg ( 0.236 mrapl), was dissolved in 10 ml 
of 1 5% formic acid-methylene chloride and the reaction was conducted fori i 0 minutes, Jtie reaction 
mixture' was then neutralized with saturated aqueous spdiurh hydrogen carbonate, solution and the 

35 organic layer was further washed with saturated aqueous sodium hydrogen carbonate solution^ dried, and 
concentrated. The residue was subjected to column chromatography ( silica gel/n-hexane-methylene 
chloride-methanoi) to provide iOO mg (68.0%) of the ; title cbmpound. / . , * . ,f \' it 

; ^H-NMR (200MHz, CDCI3) 5 :0.88 (6H, t, J = 6Hz)i T.2S (40H, brs.)! 1.50*170 (41^ rnf, )\m-2A0 (8H, 
r ' m), 2.28-2.40 (4H, m), 3.72 ( 2H, d, J = 6Hz), 4.1 0-4.40 (2H, m), 5.00^5,12 (IH, m), 5;3Q : 5^6 (4H,.m) 
40 MS <FAB):621 (M + H) + ' ! ' ! ' ; ; \ .;/' ?* : '^V'-\ " ' V - ' ' 

Reference Examplei 6: Synthesis of 1,3-O-dioleoylglycerol " ' , ' ' : . , 7 

(1) In 60 ml of pyridine was dissolved 2.75 g (0.013 mol) of 2-0 ! -(t-b^^ by 
45 addition of 8.82 g (0.028 mof ) of oleoyl chloride under ice-cooling. The reaction was conducted at 50 °C 
for 15 hours. After completion of the reaction, the solvent was distilled off and ,the : residue, was. diluted 
with methylene chloride, washed with saturated aquebus sodium nydrogen carbonate solution, dried, and 
concentrated. The above procedure provided 1 ,3-0-dipleoyl-2-0-^^ 
" (2) To 1 ,3-0-dioleoyl-2-0-(t-b^ ml of OJ^ M ^tetra-p-buty lam- 

so monium fluoride-tetrahydrofuran and the, reaction was_.carried out at ambient temperature for 30 minutes. 
After completion of the reaction, the solvent' was distilled off underreduced pressure and the residue was 
diluted with methylene chloride, washed with water, dried, and concentrated. The residue was subjected 
to column chromatography (silica gel/ethyl acetate-n^hexarie ) to provide 3.97 g (48.0% based, on 2-O-t- 
butyldimethylsilylglycerol) of the title compound. 
55 1 H-NMR (200MHz, CDCb) 5 :0.88 (6H, t, J = 6Hz), 1.2)5 (40H, brs.) n 1 .50-1 .70 (4H, m), 1.90-2.1 0,(8H, 

m), 2.34 (4H, t, J = 8Hz), 4.10-4.22 (5H, m), 5.30-5.40 (4H, m) 

MS (FAB): 621 (M + H) + , r , -V., 
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Reference Example 7: Synthesis of 1 ,3-0-dioleoyl-2-0-(2-bromoethyl) carbamoylglycerol 

. (1) ln pyridine, was dissolved 230 mg (0.37 mmol) of 1,3-O-dtoleoylglycerol and the solution was 
subjected to azeotropic distillation. The residue was dissolved in 5 mi of pyridine and after 120 mg 
5 (0.740 mmol) of N.N'-carbonyldiimidazole was added, the mixture was stirred at ambient temperature for 
3 hours. The solvent was then distilled off under reduced pressure and ,the residue was dissolved in 
" methylene chloride, washed with 5% sodium dihydrogen phosphate-water, dried, and concentrated. The 
' ( ' residue ' was dissolved in 10 ' ml . of N,N-dimethyiformamide and after 45 mg (0.737 mmol) of 2- 
aminbethanol was added, the mixture was stirred at ambient temperature overnight. After completion of 
70 the reaction, the soivent was distilled off and the residue was dissolved in methylene chloride, washed 
with 5% sodium dihydrogen phosphate, dried * and concentrated. The residue was subjected to column 
chromatography ( silica gel/methylene chloride-methanol). to. provide 204 mg (79.5%) of 1 ,3-0-dioleoyl-2- 
0-(2-hydroxyethyl)carbamoylglycerol. 
: , .'^NMR (200MJHz r CDCI3). 5 :0.88 (6H, t, J = 6Hz), 1.28 (40H, brs.), 1.50-1 .8Q (4H, m), 1.90-2.10 (8H, 

t; 7f 4 : m)?'2.34 (4 ft, X, -j = " 8Hz), $2&3A$ m), 3.64-3.80 (2H, m),,4.20-4.40 (4H, m)/ 5.06-5.20 (2H; m), 5.30- 

1 '5.5b'"(4H, m)" : " , ;; ' 

k ^; : ^ 160 ,mg (0.226. mmol) 1 ,3rO-dioleoyl-2-0-(2-hydroxyethyl)carbamoyiglyceroi, 150 mg 

l "l J9-452 him 6J)o]E\- carbon 'tetrachloride^and 120 mg (0.458 mmol) of triphenylphosghine was added 10 ml 
2 ? [ v ^ ?{»N-clim'ethy)^^^^ bolus and the mixture was stirred at ambient temperature for 2 hours. After 

! " '"cbmpletidn of the reaction, the solvent was distilled off and. the residue was dissolved in methylene 
chloride, washed with water, dried, ,and concentrated. The residue was subjected to column chromatog- 

' , ! raphy (stlic^ gej/ethyl acetate-n-hexane) to provide 91 mg (52.2%) of the title compound. 
' ; ! r 1 H- N M R (2Q0hA Hz . CDCb) 5 :0.86 (6Hj t, J=6Hz), 1.28 (40H. brs.), 1.50-1.70 (4H, m), 1.90-2.10 (8H, 
i?5' A mj; 2.31: (4H, t; J-8Hz), 3.40-3.52 (2H, m')'. 3.52-3.70 <2H, m), 4.20-4.44 (4H, m), 5.06-5,20 (2H t m), 5.25- 
?fiw , 5.40 (4H, rri) ; ' " ; 
Pr -^ 

Example 1: Synthesis of 3:0-(2-dimethyiaminoethyl)carbamoyl-1,2-0-droleylglycerol 

To 25 ml of a solution of, 2.00 g (3.4 mmol) of 1,2-O-dioleylglycerol in pyridine was added 0.66 g (4.1 
mmol) of the mixture was stirred at arnbient^emperature for 5 hours. The 

Solvent ,w£is then distilled off under reduced pressure and the residue was" dissolved, in methylene chloride, 
Washed' with 5% sodium dihydrogen phosphate-water, dried, and concentrated. The residue was ^dissolved. 
35 \ in; 20 ; ' ml of N,N-6im and . after addition of 595 mg (6.8 mmol).. . of N,N- 

: dimethyiefhylehediamihe', the' rnixture was stirred overnight. After completion of the reaction, the solvent 
was, distilled off , and the residue was V; dilute'd T with water ancj extracted with methylene chloride. The extract 
* was 'washed with" water, ,drie ; d ( ^nd concentrated and the residue was subjected. to column chromatography 
(silica gel/chid^ provide 2:i s 8 g (91 %) of the title compound of the invention.' ... 

40 ... 1 H-NMR (200MHz, CDCb) 5 :0.88 (6H, t, J = 7Hz, CH 3 x2), 1.16-1.44 (44H, m, CH 2 x22) i 1.47-1.68 (4H/ 
m, OCH 2 CH2x2), 1.84-2.12 (8H, m, CH = CHCH2_x4) t 2.20 (6H, s, N(CH 3 )2), 2.39 (2H, t, J = 6Hz, NCH2), 3.18- 
3.31 (2H, m, CONHC H2), 3.36-3.64 (7H, m, OCH2_x3 & OCH), 4.03-4.26 (2H, m, CH 2 OCO), 5.22 (1H, brs., 
NHCO), 5.28-5.43 <4H, m, CH = CHx2) , _ • ■ ( . 

;; ' - .'MS,_(FA'B>: 707^(M-+ H)+ J v;; ! '. ' ' 

; ' 'Exarnp'le 2: Synthesis of 3-Q-(2-m^ . ... . ' 

The title compound of the invention was obtained in the, same manner as Example : 1 except that N- 
'methyiethylehediamine was used in lieu of N.N-dimethylethylenediamine. 
56 ,,( ' : * :i H-NMR'(200MHz t CDCi 3 ) 6 :0.88 (6H,. l t, J = 6 Hz), 1.2a(44H t brs,), 1.50-1.60 (4H, m), 1.90-2.10 (8H, m); 
J 2:4'3 (3H, s), 2.71 (214; t t J = 6Hz), 3^28 (2H, \q, J = 6Hz), 3.40-3.70 (7H, m), 1 4.05-4.26 (2H, m), .5.14 (1 H, brs.), 
5.30-5.44 (4H, mj ' \[ ''' r; " ,l ' f . : ' ; .'. ' . (j 

'* '-MS, (FAB); 693 (M + H) f " " ' ' 'V . , 

55' Example 3: Synthesis of 3-<0-(2-aminoethyl)carbamoyl-1 ,2-0 dioleylglycerol' 

The compound synthesized using N-tritylethylenediamine in lieu of N.N-dimethyfethyienediamine in 
otherwise the same manner as Example .1 was treated with 5% trichloroacetic acid-methylene chloride and 

19 



EP 0 685 457 A1 



purified in the same manner to provide the title compound of the invention. 

1 H-NMR (200MHz, CDCI 3 ) 6 :0.88 (6H, t, J = 6Hz), 1.28 (44H, brs.), 1.50-1.60 (4H, m), ,1.90-2.10 (8H, m), 
3.10-3.20 (2H % m), 3.40-3.70 (9Hv m), 4.04-4.26 (2H. hi), 5.30-5.45 <4H, m), 6.20 (1H. brs:) , 

MS (FAB): 679 (M + H) + , ' ,'"//* ' .V 

Example 4: Synthesis of 3-0-(2-diethylaminoethyl)carbamoyl-1 ,2-O-dioleylglycerpl 

Using N,N-diethylethyIenediamine in lieu of N,N-dimethylethylenediamine, the ^procedure of Example 1 
was otherwise repeated to provide the title compound of "the invention. 
70 1 H-NMR (200MHz, CDCI3) 5 :0.87 (6H, t,'J = 6hiz), 1 .01 (6H/t,J i 6Hz), i.27 (44H f brs.),.V.46-1.62 (4H, 

m), 1:90-2.10 (8H, m), 2.48-2.62 <6H, m), 3.18-3.30 (2H, m), 3.38-3.66 (7H, m), 4.04-4.24 (2K, m). 5.24-5.44 

(5H, m) ' " ; ; /.; 

MS (FAB): 735 (M + H) + " ' ^ ' . '.]\[ 

15 Example 5: Synthesis of 3-0-(4-dimethyiamiho^ 

Using 4-dimethylaminobutyiamine in lieu of N,N-dimethylethylenediamine, the procedure of, Example 1 
was otherwise repeated to provide the title compound of the invention. / ' f ! ' 

'H-NMR (200MHz, CDCI 3 ) 5 :0.8fe (6H, t, J = 6Hz), 1.28 (44ft/brs.), 1.46-1 .70 (?H, rri), 1:90-2.10 (8H, m), 
20 2.39 (6H, s), 2.44-2:56 ( 2H, m), 3,10-3.24 (2H, m), 3.36-3.70 (7H, m), 4.00-4.24 (i2Hi'm),*:5.1 8-5.42 ;(5H, mjj. 
MS (FAB): 736 (M + H) + \ '/ V ^ — 

Example 6: Synthesis of 3'-0-(2-dimethylaminoethyl)thiocarbarhoyl-1 ,2-0-diqleylg!yc£roi / ■ / r f 

25 Using N.N'-thiocarbonyldiimidazole in lieu of N.N'-carbo'nyldiimidazple, the procedure bf, Example 1 was 
otherwise repeated to provide the title compound of the invention. .'/ /. ;// 

!H-NMR (200MHz, CDCI 3 ) 6 :0.88 (6H, t, J = 6Hz), 1.28 (44H, brs.), 1.50-1.60 ^hli mj, il.90-2.10 (8H. m), 
2.21 (6H, d, J = 4Hz), 2.36-2.54 (2H, m), 3.30-3.80 (9H, m), 4.40-4.70 (2H, m), 5.26-5.45 (4H, m)' 

MS (FAB): 723 (M + H) + _ :% 

30 ' ' ' ' " ' ' " ' 

Example 7: Synthesis of 3-0-(4-dimethylaminobutanoyl)-1,2-p-dioleylglycerol 1U ., , f ■..> ,../... 

In 6 ml of methylene chtortde-N,N-dimethylformamide (1:2) was dissolved tgp mg (0,20 mmbl) of 1,2- 
O-dioleylglycerol, followed by addition of 168 mg (1 mmol),of 4-dimethylaminbbutyric^ 
35 Then, 206 mg (1 mmol) of N.N'-d^ 4- 
dimethylaminopyridine were further added, , and the" reaction /was conducted ^af ^mbient; . temperature 
overnight. The precipitated byproduct urea was Altered off /using v .a 'glass fitter. andy-the 1 filtrate was 
concentrated to dryness under reduced pressure and treated with methylene ehioride-saturatefi acjueous 
sodium hydrogen carbonate solution. After phase separation, the methylene r chlo t ricle. layer was- dried over 
40 sodium sulfate and the solvent was distilled off under reduced pressure. The ' residue was ; subjected to 
column chromatography (silica gel/methylene chloride-methanol) to^ provide, 123 mg (87%). of, the title 
compound of the invention/ ' , 1 - , ' V/ 

1 H-NMR (200MHz, CDCb) 5 :0.88 (6H, t, J = 6Hz) 4 .1.20-1 .40 (44H, m),.1.45r t t.60 (4H. m), 1 .70^1.90 (2H, 
m), 1.90-2.10 (8H, m), 2.22 (6H, s), 2.30 (2H, t, J = 8Hz), 2.36 (2H/t, t J=8Hz), 3.38-3:85 (7H, m), 4.04-4.30 
45 (2H, m), 5.30-5.45 (4H, m) ' " \ '[ . ' r(1 ., \ ]l , . 

MS (FAB): 706 (M + H) + :: " J " ^' V . " * [[ / ' ^ / . ' / 

1 Example 8:"S^ ' ; / ./, !/ 

so 'In a solvent mixture of 22 ml N,N-dimethylformamide and 11 ml methylene chloride was. suspended, 
572 mg (5.547 mmbl) of N,N-dimethylgl ycipe followed by addition of .1736 mg (8.414, mmol) of N.N'- 
dicyclohexylcarboditmideand the mixture was stirred at, ambient temperature overnight. The solyept. was 
then distilled off under reduced pressure and the residue was dissolved in 12,rnl of pyridine containing 327 
mg (0.551 mmol) of dissolved 1 ,2-Odioleylglycerol. Then, 80 mg (0.388 rnmo!) of N.N'-dicycIohexylcar- 

55 bodiimide (DCC) was added and the reaction was conducted at 50 *C overnight. After completion of the 
reaction, the solvent was distilled off and the residue was dissolved in methylene chloride, washed with 
saturated aqueous sodium hydrogen carbonate solution, dried, and concentrated. The residue was sub- 
jected to column chromatography (silica gel/ethyl acetate-n-hexane) to provide 251 mg (67.2%) of the title 
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compound of the invention/.' ' ' 

1 H-NMR (200MHz, CDCI 3 ) 5 :0.88 (6H, t, J = 6Hz), 1.28 (44H, brs.), 1.50-1.70 (4H, m), 1 .90-2. 10 (8H, m), 
2.36 (6H, s), 3;23 (2H, s). 3.40-3^70 (7H, m), 4.00-4.20. (2H, m), 5.20-5.40 (4H, m) 

MS (FAB): 678 (M + H) + ' 

Example 9: Synthesis of 3-6-(^ : diethylaminobutanoyl)-1,2-0-dioley (glycerol 

'(1) In 5 ml of lanhydrdus pyndine was disserved 300 mg (6.51 mmol) of ,1,2-O-dioleylglycerol, followed by 
addition of 188 mg (1.01, rnmo)) of 4|:bromobutyl chloride under ieeTCOOIing. After the temperature was 
allowedto return to ambient temperature, the reaction was conducted, at 50 °C for 1 hour. The solvent 
' was then ^distilled off and' the residue was treated with . methylene chloride- saturated aqueous sodium 
hydrogen carbonate solution. After phase separation and drying over sodium sulfate, the solvent was 
distilled off under reduced pressure. The residue thus obtained was subjected to column chromatog- 
raphy (silica gel/methylene chloride-methanol) to provide 159 mg (42%) of the bromo compound. 

'H-NMR (200KlRz, 'b'dCla) 5 ":0.88 (fefVt, J = 6Hz), "L27 (44H, brs.), 1.50-1.70 (4H, m), 1.90-2.20 (10H, 
m), 2.53 (2H, t, J =8Hz), 3.40-3.70 (9H, m), 4.05-4.30 ,(2H, m), 5.25-5.45 (4H, m) 
Q r ^ alcohol-c.hlorofprm (1:1:1) was dissolved 130 mg {0.18 

■ m . n ?.°^ °! above bromo compound followed by addition of 1 ml of diethylamine and 70 mg (0.54 
1 :o ' 'ninrtol) of ^N-diispp^opylethylamine. The mixture was reacted at 60 'C for 20 hours and at 80 °C for a 
' further 6 hours. The solvent was then distilled off under reduced pressure and. the residue was treated 
with methylene chloride-water. The methylene chloride layer was dried over sodium sulfate and 
concentrated under reduced pressure. The residue was subjected- to column chromatography (silica 
gel/methylene' chlonde-methanol) to provide 63 mg (50%) of the title compound of the invention. 

'H-NMR (200MHz, CDCI3) 5 :0,88 <6H, t, J = 6Hz). 1.04 <6H, t. J = 6Hz), 1.27 (44H, brs.)„ 1 .50-1 .70 
(4Hl rri )) 1 ,8$' (2H , m )';' 1 190-2. 1 6 (§H, rri), £.37 (2H, t, J = 6Hz), 2.44-2.70 (6H, m), 3.40-3.70 (7H, m), 4.05- 
4.30 (2H, m), 5.30-5.45 (4H, m) ;r: ; 

: 1 MS ^AB):;734/M + H) + ' ' , '; n . ; 

Example 10: Synthesis of N-(2,3-dipleyioxy)propyl-4-dimethylaminobutylamide 

In 3 ml of anhydrous N.N-dimethyffo'rmamide was dissolved 100 mg ( 0.17 mmol) of 2,3-dioleylox- 
ypropylamine^ To this solution were addled 71 mg (0,42 mmol) of 4-dimeth^laminobutyric acid hydrochlo- 
ride, ,T i OS L |mg (b^T' mrhoOfof N.N'-dicyclohexylcarbodiimide (DCC), arid" -4.1 mg ( 0.034 |mnx) I) of ^ 

-dinftthyjamirio^ conducted at ambient temperature overnight! The reaction 

mixture was theri treated as ! m Example 6 to provide 115 mg (96%) of the title, cornpound.of the .invention. 

' ; ; 1 H- NM R (260 M Hz , ^CQCti) 6 :0$8 (6H 1 ; tj J = 6(Hz), 1.20-1 .40 (44H,' m), 1 .50-1 160 ^(4H,' m), 1,70-1.90 (2H, 
rn); t;&0-2 l6't8H/ m), 2:23 Si ( 6H, sji' 2.24 ^Hl t, j = 8Hz), 2.34 (2H, t, J = 8Hz), 3.20^3.60 (9H, m), 5.30^5.42 
: (4H, *rii)°^" v: ^' ^ % " ' ' ■ ■• ' ■ , 

Example 11 i: Synthesis^ of 3-€^(2-dimefhylam^^ : ' 

' ;ln; 4 mF of methylene chloride-pyridihe (2:1) Was dissdlved 150 mg (0125 mmbl) v of 1 ,2-O-dioteylglycerol. 
then, 1' ml of a solution of 15b mg (0.75 mmol) (2-dimethyiaminoethyl)sulfamoyj chloride -in methylene;, 
chloride was added and the reaction was carried out at ambient temperature for 2 hours, After completion of 
the reaction, the, solvent was distilled . off under reduced pressure and the residue was treated with 
methylene chloride-saturated aqueous sodium hydrogen carbonate solution. The methylene, chloride layer 
was dried over sodium sulfate and concentrated under' reduced pressure. The residue was subjected to 
column chromatography (silica gel/methylene chloride-methanol) to provide 34 mg (18%) of the title 
cdriipourid of the invention, ; :.-■:■.-:•'-' ' < • 

^ *H-NMR (200MHz, CDei 3 ) 5 :6.88 :! (6H, t, J=6Hz); 1.20-1.40 (44H, m), 1.45-1.65 (4H, m), 1 .90-2.1 0\(8H, 
m)V2;24 (6H, S), 2.48 (2H, t, J-='6Hz) t 3.18 "(J2H/t, J = 6Hz), 3.40-3'.60 (6H, m), 3.60-3:75 (1H, m), .4.08-4.30 
(2H/m) ( 5.30-5:40 (4H, m) ' ^ i: ; ' " : ' ' ' ' 

MS (FAB)r 743 (M +'H) +1 . [ f ! ' * ' ' ' ' !i : 1 51 ;; 
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Example 12: Synthesis of 2-dimethylaminoethy! N-(2,3-dioleyloxypropyl ^carbamate 

In 2 ml of pyridine was dissolved 45 mg (0.5 mmol) of 2-dimethylaminoethanbl followed' by Addition of 
97 mg (0.6 mmol) of N.N'-carbonyldiimidazole and the mixture was stirred' for 4 hours. To this, solution was 
5 added 355 mg (0.6 mmol) of 2,3-dioleyloxypropylamine dropwise and the mixture was stirrefj. fpr 2$ hours. 
After completion of the reaction, the solvent was distilled off and the residue was dissolve^ in methylene 
chloride, washed with saturated aqueous sodium hydrogen carbonate, dried, and concentrated. The residue 
was purified by column chromatography (silica gel/nietriylene chloride-methanol) to provide 383 mg (100%) 
of the title compound of the invention; ' ' ■ / 

io 1H-NMR (200MHz, CDCIj) h :0.87 (6H, t, ; J =6Hz, CH 3 x2), 1.12-1.44 (44H, m, CH 2 x22), i.46-1.64 (4H, 

m, OCH 2 GH2x2) ( 1:88-2,12 (8H, m, CH = CHCH2x4), 2.37 (6H, s, NfCH'a^), 2 ? 54 (2H, ^ J = 6Hz, NCH?), 3.32- 
* 3.64 (9H ; m, OCH 2 x3, OCH and NHCH 2 ), " '"' ' : : • ■ ' • " . ' t / ~" 

4.16 (2H ( t, J - 6Hz, COOCH2 ), 5. 1 7 (1H, brs., NHCO), 5:26-5.46 ( 4H, V m, CH = CHx2) ' : " '.' 
MS (FAB): 707 (M + H) + . , ; \'\ } m ■^..^ / 

Example 13: Synthesis of 2-0-(2-dirhethylaminoethyljcarbam6y^ " '\, - ../ . ' 

To 2 ml of a solution of 150 mg (0.253 mmol) 1 ,3-O-dioleylglycerol in pyridine was added 82 mg (0.51 
mmol) of N.N'-carbonyldiimidazole and the mixture was stirred at, ambient temperature, for 5 ^ours,. The 
20 solvent was then distilled off under reduced pressure and the residue was dissolved in methylene chloride., 
washed with 5% sodium dihydrogen phosphate-water-dried, and concentrated. The residue was dissolved 
• in 1.6 ml of N t N-dimethylf6rm amide and stirred together .with 45,, mg' (0.5,1 rjrtmai)\;pf ..,N.N- 
dimethylethylenediamine overnight. After completion of the reaction, the solvent was : d i sti M^d off, and the 
' residue was diluted with water' and extracted with methylene chloride. The extract wast washed, ; with water, 
25 dried; and concentrated. The residue was subjected' to column chromatography (silica sbl/chlorofprm- 
methanol) to provide 179 mg (100%) of the title compound of the invention. \ 

1 H-NMR (200MHz, CDCI3) 6 :0.88 (6H, t, J = 6Hz), 1.28 (44H, brs.). 1.50-1:65 (4H, mj. 1.90-2.10 (8H, m), 
2:20 (6H, s), 2.39 (2H, t, J = 6Hz), 3.20-3.30 (2H, m), 3.34-3.55 (4H, m), 3.55-3.70 (4H,.,d, J=4Hz), 4.99 >(1H, 
t, J = 4Hz), 5.25-5.46 (5H, m) ' 
30 MS (FAB): 707 (M + H) + { 

Example 14: Synthesis of 2-dimethylaminoethyl N-(1,3-dioley[oxypropan-2-yl)cartemate < Y /-' 

Using 1 ,3-dioIeyloxy-2-propy famine, the procedure of Example 12 was otherwise repeated to provide 
35 the title compound of the invention. '.[*> \ 'J-X,, 

1 H-NMR (200MHz, CDCI 3 ) 5 :6.88 (6H, t, J = 6Hz), 1.28 (44H, brs.), 1.50-1.60 (4rt, m), 1^90-2.16 (8H, m), 
2.28 (6H, s), 2.54 (2H, t, J = 6Hz), 3.40-3.55 (8H, m), 3.80-3. 9,0.(1 H,m), 4.15 (2H, t„ J = 6Hz)/ 5. 1'0 5.20 (1 H, 
m), 5.20-5.45 (4H. m) ! 11 ' v ~ ' 1 ; : 

MS (FAB): 707 (M + H) + . - .-, • ,. : M ; .... . . , :j . 

Example 15: Synthesis of 3-0-(2-dimethylamja^^ v/ t ■' 

Using 1 ,2-O-didleoylglycerol, the procedure of Example 1 was otherwise repeated* to .provide, the", title 
: compound of the invention. ' \ i . V W ! ! 

45 1 H-NMR (200MHz, CDCI3) 5 :0.88 (6H, t, J = 6Hz), 1.28 (40H f brs.), 1.50-1.70 (4H, rri), 1.90-2.10 (8H, m), 

2.22 (6H, s), 2.24-2.40 ( 4H, m), 2.41 (2H, t, J = 6Hz), 3.20-3.30 (2H„ m), 4.10-4.15 (4H, m), 5.20-5.30 (2H, 
m), 5.30-5.45 (4H, m) v ^ ' 

MS (FAB): 735 (M + H) + „. . ; /; E . , , v . . ... s ' 

50 Example 1 6: Synthesis of 2-0-(2-dimethylaminoethyl) r c^rbamoyi-1 v 3-p.r0iol^oyjglycerol . • , ^ ] . i ' "* 

Using 1,3-O-dioleoylglycerol, the procedure of Example 13 was otherwise repeated to provide the title 
compound of the invention. , . , ; 

^-NMR (200MHz, CDCI3) 5 :0.88 (6H, t, J = 6Hz), 1.26 (40H t brs.), 1.50-1.70 (4h! m), 1.90-2.10 (8H, m), 
55 2.22 <6H, s), 2.32 (4H, t, J=8Hz), 2.42 (2H, t. J = 6Hz), 3.20-3.30 (2H,. m), 4.12-4.25 (4H, m)* 5.15, (1H, t, . 
J = 6Hz), 5.20-5.45 (5H, m) ' 

MS (FAB): 735 (M + H) + . 
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Example 17: Synthesis of 2-dimethylaminoethyl N-(2,3-dioleoytoxypropyl)carbamate 

In 30 ml of anhydrous pyridine was dissolved 500 mg (5.61 mmol) of.^-dimethylaminoethanol followed 
by addition of 1.91 g (11.8 mmol) of N.N'-carbonyldiimidazole and the reaction was conducted at ambient 
5 ^ temperature for 5 hours. To this reaction mixture was added 1.97 mg ( 2.16 mmol) of 3-amino-1,2- 
1 propanediol and the reaction was carried out at ambient temperature overnight. The pyridine , was then 
1 distilled off under reduced pressure and the' resulting crude carbamate was redissolved in, anhydrous 
pyridine. Then, under ice-cooling, 5.22 g, (17^4 mmol) of oleoyl chloride was added and the reaction was 
conducted atJ>0*C for 14 hours. The pyridine was then distilled off under reduced pressure and the residue 
10 was^ dissolved in methylene chloride,. and washed with saturated aqueous sodium hydrogen carbonate 
- solution. The methylene chioride layer was dried over sodium sulfate^ and concentrated. The residue was 
subjected to column chromatography (silica gel/methylene chlorlde-methanol) to provide 250 mg (16%) of 
the title compound of the invention: 

'H-NMR (200MHz, CDCb) 5 :0.88 (6H, t, J = 6Hz), 1.25 (40H, brs.), 1.50-1.70 (4H, m), 1.90-2.10 (8H, m), 
75 2.28 (6H, s), 2.30 (4H, t, J = 8Hz), 2.57 (2H, t, J = 6Hz), 3,30-3.50 (2H, m), 4.06-4.30 (4H, m), 5.04 : 5.15 (2H, 
m), 5.25-5.40 (4H, rri) ' ' ; 

•,M.S (FAB): 735 (M + H) + . f . 

■ ■ Example 18: Syhthes^rs 6 

26' ' " [l ■; '' " J ' \ /; ' ' '; , \ ■ . .. . ^ ' • - " - ' ^ . ... 

Vl UsYhg ! 2- : arnino-1,3-prbpanediol in lieu oTF S-arnino-l^-propanediol, the procedure of Example 17 was 
' - otherwise repeated to provide 372 mg (2.2'mmoi) of the title compound of the invention. 

■ : '^^H-NMft ^bOMhz.'Cbcrb) 5. :0 87 (6H, t, J = 7Hz), 1.20-1.40 (40H, m), 1^50-1.70 (4H, m), 1.90-2.10 (8H, 
fti); 2.30 (6H; iiyij^'i^^S* 8Hz), 2.59 (2H; t, J = 6Hz), - 4.00-4.25 (7H, m), 5.1.6-5.20 (1 Hi m),. 5.30-5.45, 
25 ;i, '(4H, ; 'mj : ^ ' " ' " / \ ( ....... 

MS (FAB): 735 (M + H) + . ( r i . ^ ; ' ' - 

: - Example 19: Synthe 

30 Using 1,3-0-:diolepylglycerol and 1-(2Taminoethy|)piperidine, the procedure of Example 13 ; was other- 
.\ f wise repeated to provide the title compound of.the invention. 

^-NMR (200MM /CDCta) S :0.88 (6H,t, J±6Hz), 1.28 (40H, brs.), 1,44-1^54 (2H, m), ' 1.54-1.76 (8H, m), 
1.90-2.10,(8H, m), -2.32 ( 4H, t, J =8Hz), 2.39-2.56, (6H, m), 3.20-3.40 <2H," rrt), 4.12-4.40. (4H, m), 5.08-5.24 
■ V (1H, hl)^ 5:24-5 -52 '(5H, rh) \ ^ ' ' ; _ 

35 t MS (FAB): 773 (M + H) + } - 

Example 20: Synthesis of 2-6-(2-diethylaminoethyl)carbamoyl-1 ,3-O-dioleoylglycerol 

Using 1 ,3-O-dioleoylglycerot and N.N-diethylethylenediamine, the procedure of Example 13 was other-, 
40 wise repeated to provide the title compound of the invention, 

'H-NMR (200MHz, CDCI3) £%&8 :i (6H, i J ; =6Hz), 1.02'(6H," t, 6Hz), 1.28 (40H, brs.) t 1.50-1 .70 ^4H, m), 
1,90-2.10 (8H, m), 2.32 (4H, t, J = 8Hz), 2.44-2.66 (6H, m), 3.16-3.32 <2H, m), 4.22-4.38 (4H, m), 5.08-5.22 

"' ;! '(1H, ! m); 5.26-5.52:^£iH; rh) ' r '" ! ~' • , , - . , ; , . 

MS (FAB): 763 (M + H) + ... . .. . 4 1 " 

45'= ■ ' • ■- " * • } "' "V/^ : /' ' ^ ' 

Example' 21: Synthesis of 2-0-(2-diisbpropylamihoethyl) carbamoyi-1,3-0-dtoleoylglycerol ^ \. 

Using 1 ,3-O-dioleoylglycerol and N,N-diisopropylethylenediamine ( the procedure of- Example 13 was 
otherwi.se, [repeated to provide the title compound of the invention. 
50 1 H-NMR (200MHz, GDCI^)Y:0.88 (6H; t, J = 6 Hz), lloo (12H, t, 6Hz), 1.27 (40H, brs.), 1.50-i.70 (4H, m), 
1.90-2.10 (8H, m), 2.30 (4H, t, J = 8Hz), 2.48-2.64 (2H, m), 2.88-3.20 (4H, m), 4.10-4.32 (4H, m), 5,06-5.28 
' (2K' rri)v 5.30-5.42 (4H, m)^ 7 " v ; ' ' ; " ° ; 
MS (FAB): 791 (M + H)' 

55 Example 22: Synthesis of 2-0 : (^-pyrrblidiri6ethyl)carbamoyl-1 ,3-O-dioleoylglycerol ( 

Using. 1,3-O-dioleoylglycerol and 1-(2-aminoethyl)pyrrolidine, the procedure of Example 13 was other- 
wise repeated to provide the title compound of the invention. 
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1 H-NMR (200MHz, CDCb) 5, :0.88 (6H, t, J = 6Hz), 1.27 (40H, brs.), 1.50-1,70 (4H ( m), 174-1.88 (4H, m), 
1.90-2.10 (8H, m), 2.30 ( 4H, t, J = 8Hz), 2.44-2.70 (6H, m), 3.20-3.40 (2H, m), 4.20-4.42 (4H; i m') l 5.08-5.22 
(1 H, m), 5.24-5.46 (5H, m) 

MS (FAB): 761 (M + H) + ■ . i 

Exam |Dle 23: Synthesis of 2-0-(2-morpholinoethyl)carbamoy 1-1, 3-O-dioleoylglyceroI 

Using 1,3-0-dioleoy!glycerol and 4-(2-aminoethyl)morpholine, the procedure of Example 13 was other- 
wise repeated to provide the title compound of the invention. 
10 1 H-NMR (200MHz, CDCI 3 ) 5 :0.88 (6H, t, J = 6Hz), 1.27 (40H, brs.), 1,50-1.70 (4H, m), 1.90-2.10 (8H, m), 

2.31 (4H, t, J--8H2)", 2.40-2.54 (6H,* : m), 3.20-3.40 (2H/ m), 3.70 (4HVt/J =6Hz)/4.i2-4.3^ (4H, m), 5.08-5^20 
(2H, m), 5.20-5.46 (4H, m) 

MS (FAB): 777 (M 4 H) + * • ' V ./ ' 

15 Example 24: Synthesis of 2-0-(3-diethylam ' '" f;i 

Using 1 ,3-O-dioleoy (glycerol and 3-diethylaminopropylamine, the procedure; of Exarnple f ,13 was other- 
wise repeated to provide the title compound of the invention. " 

1 H-NMR (200MHz, GDCI 3 ) 8 -0.88 (6H, t, J = 6Hz), 1.03 (6H; t, 6 Hz) / 1.28 (40 H, brs, J, 1.50-1,70 (4H, m), 
20 1.90-2.10 (8H, m), 2.30 (4H, t, J=8Hz), 2.46-2.58 (6H, m), 3.20-3.32 (2H, m), 4.1 6-4'34 (4H, m) > 5;i 0-5.20 

(1H, m), 5.30-5.42 (4H,m), 6.18-6.30 (1H, brs.) , . / ; ',. 

J ' MS (FAB): 777f(M + H) + " -. 1 ' .[ ■ 1 '~>r l . 

Example 25: Synthesis, of 2-0-[2-(N-methyl-N-(2-hydrpxyethy[) amino)ethy1]c,arbam 
25 glycerol - - ■ * •■■ ; 

In 10 ml of chloroform was dissolved 173 mg (0.224 mmol) of 1 ,3-0-dioieoyl-2-6-(2-bromoethyl)- 
carbamoylglycero! followed by addition of 543 mg (7.228 mmoiV of 2-(methylammp)ethanol .and 27 mg 
(0.209 mmol ) of dii'sopropylethylamine and the mixture was refluxed at 80 * C overnight. The, reaction 
30 mixture was then : washed with 5% sodium dihydrogen phosphate-H 2 0, dried, and 'Concentrated" The 
residue was subjected to column chromatography (si lica\ge!/methylene, : ch^ 128 
mg (74.3%) of the title compound of the invention. - ; .-'^.'V" ' :/ ' ^,\ 

. ^H-NMR (200MHz, CDCI3) 5 :0.86 (6H, t, J = 6Hz), 1.27 (40 H, brs.), i:50W^^Hi/m)y l-QO-ZtO ^SH, m), 
2.26-2.38 (7H, m), 2.50-2.70 (4H, m), 3.20-3.40 (2H, m), 3,61 (4H, t, J = 6Hz), 4^20:4^ MH.'.rn)^ 5.06-5.20 
35 (2H, m), 5.30-5.45 (4H, m) "" . ... ' ; '. : / ' ,. 

MS (FAB): 765 (M + H) + ' ' \ 1 ^\ /"j ,"' . 

Example 26: Synthesis of 2-0-[2-(N-ethyl,-N-(2-hydroxyethyl) aminp)ethyl]carbamo : yl-1 ,3-O-dipleoylglycerol 

40 Using 2 : (ethyiamino)ethanol, the procedure pf Example 25 was otherwise, repeated; to provide the title 
compound of the invention. . ' . / J " ' / ^ ■ 

. 1 H-NMR (200MHz, CDCI3) 8 :0.88 (6H, t; J = 6Hz), .1.03 (3H, t, 6Hz), 1.28 (40H; brs ), T:56-l".70 (4H, m), 
' 1.90-2.10 (8H, m), 2.32 (4H, t, J = 8Hz), 2.54-2.68 <6H, m), 3.20-3.30 (2H, rnj 3.56 (2H t t, J = 6Hz); .4.1,2-4.34 

(4H, m), 5.06-5.20 (2H, m), 5.30-5.44 (4H t m) 1 ' ' ' . ' ; V ' .'• "\ V/ 

45 MS (FAB): 779 (M + H) + 

Example 27: Synthesis of 2-0-[2-(N,N-di-(2-hydroxyethyl).amino)ethyl]carbamoyl-1,3-0-dioleoylgly 

Using diethanolamine,. the procedure of Example 25 was otherwise repeated to provide ; the title 
50' compound "of the invention! ' \ ; . ,; 1 j 

. j H-NMR (200MHz, CDCb) 5 :0.88 (6H, t, J = 6Hz), 1.28 (40H, brs.)^ 1:.50-1 .70 (4H; m), 1:90-2.10 : (8H, m), 

2.32 (4H, t, J = 8Hz), 2.60-2.70 (6H, m), 3.20-3.30 (2h!. m),'3.60 (4H, t/j =6^),. 4.12-4.40 (4H, rh). t -5:68-5.20 
(1H, m), 5.30-5.42. (4H, m) ( 5.60-5.70 (iH.brs.) • ... ' v :, 1 / 

MS. (FAB): 795 (M + H) + " , .' , ... ^ 7 ' 



24 



EP 0 685 457 A1 



■ Example.28: Synthesis of 2-0-[2-(N-methyl-N-n-butylamino) ethyl]carbamoyi-1 ,3-0-dioleoylglycerol 

Using N-methylbutylamine, the procedure of Example 25 was otherwise repeated to provide the title 
compound of the invention. ; 
5 1 H-NMR (200MHz, CDCf 3 ) 5 :0.82-0.96 <(9H, m), 1.10-1.50 (42H, m), ,1.50-1.75 (6H,, m), 1.90-2.10 (8H, 

m), 2.19 (3H, s), 2.26-2.40 ( 6H, m), 2.46 (2H, m), 3.20-3.30 (2H. m), 4.10-4.30 (4H, m), 5.08-5.20 (1H, m), 
5.25-5.40 (4H. m) 
: MS (FAB): 777 (M + H) + " " 

io ^ Example ,29: Synthesis of 2-0-[2-(4 T ('2-hydroxyethyi)piperazino)ethyl] carbamoyl-1 ,370-dioleoylglycerol 

Using 1-(2-hydroxyethyl)piperazine, the procedure of Example 25 was otherwise repeated to provide the 
title compound of the invention. 

1 H-NMR (200MHz, .CDCb^S :p.88 ; (3H, t, J =6Hz), 1.28 (4QH, brs.), 1 .50-1 .70 (4H, m), 1.90-2.10 (8H, m), 
75 2.32 (4H, t, J =.8Hz), #40-2.60 (12H/ m)| ;3;1 8-3:32 (2H, m), 3.62 (2H, t, J = 6Hz), 4.12-4.32 (4H, m), 5.08- 
, 5.24 (2H, m), 5.30-5.40, (4H, m) ....... 

in MS (FAB): 820 (M + H)+ ' 

Exahripie 30: Synthesis of 2-0-[2-(N 1 NiN , ;N'-tetramethyiguahidino) ethyl]carbamoyI-1 ,3-O-dioleoylglycerol 
20 ' ' ' ■* ' ■ " ^ " ; _ . . '^ 

Using N.N^'.N'-tetramethylguanidine, the procedure of Example 25 was otherwise repeated to provide 
the title compound of the invention. 

1 H-NMR (200MHz, CDCb) 5 :0.88 (3H, t, J = 6(Hz), 1.27 (40H. brs.), 1.50-1.70 (4H, m), 1.90-2:10 (8H, m), 
/0 "2.3u <4H, i \} =mzf, 2:96 '■(.'■3H. s), 3.10 (3H, 's), 3.35-3,40 (2H. m), 3.60-3.70 (2H. m), 4.04-4.34 (4H, m). 
25 4.98-5,08 (1H, m); 5:30-5.40 (4H, m), 6.30^6.40 (1 H, m) . :. v 

MS (FAB): 805 (M + H) + 

:> Example ? 31:' ~Syrife^ 

; ; "glycerol ' " ; ' , ; : J ' ,: ' . 

3d r ; '•' , " . ' .^./ V *. • .. " , *' . ['."' 

OsiHg tf,Ni-diethyl-N*-me^^ of Example 25 was otherwise repeated to 

provide the title compound of the invention. ■ . 

v H-NtvtR (200MHz v CDGb) 5 :0.88 (6H, t, J = 6Hz), 1.04 (6H, t, J = 6Hz), 3;.26 (40H, brs.), 1.50-.1.70 (4H, 
1 'hij/1.Sb-2.10\(8H^hij, 2.26-2.36 (7H, m), 2.44-2. r 64 (10H, m), 3.15-3.25 (2H, m), 4.16-4.26 (4H, m),- 5.08-5.18 
35 (1H, m), 5.30-5.40 (4H, m), 6.46-6.60 (1H, brs.) " ' 

MS (FAB): 820 (M + H) + 

Example 3£f Synthesis 3f 2^ 

4b " Usmg :, '\l-etRyirjip^ of Exarnple 25' was otherwise repeated to provide the title 

compound of the invention., ' 
• ! "\- ; ' v H-Nlv1R (^0bMHz t : bdCl3 ( ) 5^88 (6 ft,' t, J = 6Hz), 1,10 <3H, t, J = 6Hz), 1,26 (40H, brs.), 1.5CM.70 (4H, 
? m),N. '90-2.1 0 (8H; m), 2.32 (W.'t, J^8Hz), 2.38-2.60 (12H, m), 3.22-3.34 (2H, hn), 4.12-4.34 (4H, m), 5.10- 
5.30 (2H, m), 5.30-5.42 (4H, m) ' , 

45 MS (FAB): 802;(M,+ H) + 

Example 33: Synthesis of 2-0-[i2-(N-etfiyi-^-methylamino)ethyl] carbamoyl-1 ,3-O-dioleoylglycerol 

:; ' In' 1 3 ml of chloroform was dissolved : 131 ^ rng *(0. ; 170 mmol) L of 1 ,3-0-dioleoyl-2-p-(2-bromoethyl) 
50. carbamoylglycerol followed by addition of 470 mg (7.951 mm oIK of N-ethylmethylamine and the reaction 
was conducted in a sealed tube at 80 • C overnight This reaction mixture was then washed with 5% sodium 
( ditiydrogen phosphate-^O/ftried and concentrated. The residue was .subjected to column chromatography 
( silica gel/methylene chloride-methanol) to provide .104 mg (81.5%) of the title compound of the invention. 
1 H-NMR (200MHz, CDCb) 5 :0.88 (6H^ t, J = 6Hz), 1.04 (3H ( t, J = 6Hz), K26 (40H ( brs.), 1.50-1.70 (4H, 
55 m), 1.90-2.10 (8H, m), 2.20 (3H, s), 2.32 (4H, t, J = 8Hz), 2.38-2.52 (4H, m), 3.20-3.30 (2H, m), 4:12-4.32 (4H, 
m), 5.10-5.20 (1H, m), 5.25-5.42 (SH^rn) , . 
MS (FAB): 749 (M + H) + 
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Example 34: Synthesis of 2-0-(2-diethylaminoethyl)carbamoyf-l ,3-0-dipalmitoylglycerol 

Using 1 ,3-O-dipalmitoylglycerol and N,N-diethylethylenediamine, the procedure ; of Example 13 was 
otherwise repeated to provide the title compound of the invention. ' ; / ' , 

5 1 H-NMR (200MHz, CDCl 3 ) 5 :0.87 (6H, t, J = 6Hz), 1.00 (6H, t. J = 6Hz), 1.25 (48H,'br$j', i:50-1.70 (4H, 

rh), 2.30 <4H, t, J = 8Hz), 2.46-2.60 (6H, m), 3.10-3.30 <2H, m), 4:12-4.32 (4H, m) f 5.1 6-5^0 (1R m), 5.20- 

• 5:35 (1H, m) ' , - ■ , < 

MS (FAB): 711 (M + H) + " ' ' ' r ; 

70 Example 35: Synthesis of 2-diethylaminoethyl N-(1 ,3-dioleoyloxypropan-2-yl)carbamate 

In methylene chloride was dissolved 470 mg (4 mmol) of 2-diethylaminoethanoL t After addition of 633 
mg (8 mmol) of pyridine, 690 mg (4.4 mmol) of phenyl chloroformate' was' further added under ice-cooling 
and the reaction was conducted at ambient temperature for 2 hours. After completion^ of the reaction, the 

75 solvent was distilled off and the residue was transferred into ^ hydrogen 
carbonate solution. The ethyl acetate 1 iayer was separated, 1 dried over sodium sulfate, and concentrated 
under reduced pressure to give 705 mg (74%) of crude carbonate compound. ^ This crude- carbonate was 
dissolved in anhydrous pyridine followed by addition of 134 mg (1.47 mmol) of 2-amino-1 t 3-propanedtol and 
the reaction was carried out at 80 *C overnight. Then, 973 mjg (3:2 mmol) of oieoyl chlQcide was, added and 

20 the reaction was further conducted at ambient temperature for 24 hours. After completion of the reaction, 
the solvent was distilled off under reduced pressure and the residues was transferred into methylene 
chloride-saturated aqueous sodium hydrogen carbonate solution and' dried over sodium sulfate. The solvent 
was then removed under reduced pressure and the residue Was subjected to columri ^ichrbmatbgraphy (silica 
gel/methylene chloride-methanol) to provide 250 mg (22%)<-of the title compound. of ;the;invention. * : 

25 1 H-NMR (200MHz, CDCh) 5 :0.87 (6H, t, J = 6Hz), 1.04 (6H, t, J =, 6Hz), 1 .26* (40H, brs.) ( 1 50-1-70 (4H, 

m). 1.90-2.10 (8H. m), 2.30 (4H, t, J = 8Hz), 2.50-2.70 (6H, m), 4.d0-4.'30' (7H, m)/5.05-5.20, (1 H, Vm),' 5.25- 
5.45 (4H, m) ' " ; ' - ; ; ; 

' MS (FAB): 763 (M + H) + : ' """" ' 

30 Example 36: Synthesis of 2-0-(3-diethyIaminopropionyl)-1 ,3-O-dioleoylglycerol 

In a solvent mixture of 3 ml N,N-dimethylformamide and 6 ml methylene chlWjde was dissolved ,172 mg 
(0.277 mmol) of 1.3-dioleoylglycerol followed by addition of 101 mg (0.556 mm&l) of ; N,N*ciiethyj-^-alanine 
(hydrochloride), 114 mg (0.553 mmol) of N.N-dicyclohexylcarbodiimide, and 7 mg (0.057 mmol) .of 4- 

35 dimethylaminopyridine and the mixture was stirred overnight. This reaction mixture was then filtered and the 
filtrate was concentrated under reduced pressure. The . residue was, dissolvesd. jn . methylene chloride and 
washed with water.' The washed solution was dried, and concentrated and the residue, was subjected to 
column chromatography ( silica gel/methylene chloride-methanol) to provide 129 mg (62%) of the title 
compound of the invention. „ . . . : : 

40 'H-NMR (200MHz, CDCi 3 ) 6 :0.88 (6H, t, J = 6Hz), 1.20-1.40 (46H, m), 1.50-1.70 (4H, m), 1.90-2.10 (8H, 

m), 2.32 (4H, t, J = 8Hz), 2.76-2.84 (6H, m), 3.04-3.14 (2H, m), 4.08-4.42 (4H, m), 5.18-5.30 (1H, m), 5.30- 

• 5.44 (4H, m) : ■ , ; - _ " ' ' :,,< fi \ _ : _ 

MS (FAB): 748 (M + H) + " T ' :" ... ' ! '/ 

45 Example 37: Synthesis of 0-(2-dimethylaminoethyl),0'-(1 ? 3-dioleoyloxypropyl)methyrphbsphonate ; 

To 310"mg (0.50 mmol) of 1 ,3-dibleoy (glycerol dried by s azeotropic distiilatipn^with pyridine was, added 
9.1 ml (1 mmol) of 0.11 M methyl bis-0,0-(1-ben20triazolyl)phosphonate-dioxane and the reaction was 
conducted at ambient temperature for 3 hours. To this reaction mixture were added 446 mg (5. mmol) of 2- 

50 dimethylaminoethanol and 411 mg (5 mmol) of 1-methylimidazole and the reaction was further conducted at 
ambient temperature overnight. The reaction mixture .was, then treated with. methylene chloridei-5% sodium 
dihydrogen phosphate solution and the methylene ; cH|bnd^ layer was .dried, o ver , sodium- • s ulf at'^ and 
concentrated under reduced pressure. The residue was subjected to column chromatography (silica 
gel/methylene chloride-methanol) to provide 272 mg (59%) of the title compound of the invention. ... .■ 

55 1 H-NMR (200MHz, CDCI3) 6 :0.86 (6H, t, J = 6Hz), 1.25 (40 H, brs),' 1 .54 (3H, d, J = 20 Hz), 1.50-1/70 (4H, 

m), 2.32 (4H, t, J = 8Hz), 2.35 (6H, s), 2.68 (2H, t, J = 6Hz), 4.05-4.25 (4H, m), 4.25-4.35 ,(2H, m), 4.70-4.90 
(1H, m), 5.25-5.40 (4H, m) . 1 '"' '^ 

MS (FAB): 770 (M + H) + t " ' ' . 0 - 
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Example 38: Synthesis Of 6-(2-ami"noethyl)-0 , -(1 l 3-dioleoyloxyp'ropyl)methylphosphonate 

Using t-butyl N-(2-hydroxyethyl)carbamate in lieu of 2-dimethylaminoethanol, the procedure of- Example 
37 was otherwise repeated and the resulting compound was treated with trifluoroacetic acid/methylene 
5 ■* chloride (1:2) to" provide the title compound of the invention. 

Hi-NMR (200MHz, CDCb) 6 :0.88 (6H, t, J=6Hz), 2.25 (40H, brs), 1.50-1.90 (7H, m), 1 -90-2.10 (8H, m), 
2.34 (4H, t, J = 8Hz), 3.30-3.40 <2H, s), 4.10-4.50 (6H, m), 4.75-4.90 (1-H, m), 5.30-5.40 (4H, m) 
MS (FAB): 742 (M + H) + 

10 Example 39: Synthesis of 6 : (2-diethylaminoethyl)-0 , -(1 ,3-dioleoyloxypropyl)methylphosphonate 

^' Using ^ Example 37 wasotherwise repeated to provide 166 nig 

^i 1 ® t 'ti?\ c 9^PP u P_ < ^'9^'the inventipn. % ' 
: ^H-r^^^ t, J = 6H2), 1.01 (6H, t, J=6Hz), 1.26 (40H, brs), 1.48-1.70 (7H, 

■'75 m), i.90-2:i0'(^: m),1>.32 :.{4H/\ j = 8Hz), 2.57 (4H, q, J = 6Hz) ; , 2.80 (2H, t, J = 6Hz), 3:90-4.40 (6H, m), 
: " ! ,: 4.70-4.90^ 

^ - v ms'(fab|: 793^' (m + h)+ . . ' : . , 

Eiampfe 40 l ' ! ' ' v * ""'J' ' 'V";. , \ ' " ' ' ^ . . 

'"26'':' * :: \ ':' ' * " '' " . :.,[■ . • , , . ' ' . 

' y ;\ Jn^OO uVof 'chloroform, in a vial, were dissolved .5 mg of the compound of the invention according to 
'Example ^^arid^ 5 ^m0 of egg yolk phosphatidylethanolamine. Then, nitrogen gas was blasted against the 

' " sdfutiohjtb leaving a thin film on the internal wall of the vial. The vial was then 

allowed; to stahd'^vdrnight tinder /educed pressure; and after addition of 2 ml of sterile distilled water, was 

25 'agitated iri ^ After purging with nitrogen gas, the vial was hermetically 

M 1 ' stoppered *an8* allowed to' stand at 4*6 for 3 hours. Then, sonication was carried out for 10 minutes with a 
bath sonicator to provide a lipid device of the invention. 

Example 41 

30 ' r;: ' ' ' 

Using the compound of the invention according to Example 7, a lipid device of the invnetion was 
r prepared trVdthe rwise ttie s^me manner as Example, 40. iVv , ,/ 

' ' ' 'Ex'ampfe 42- ?,, * ; « " * ' * * 

v c >! 'Using the corrYpo'urid of Ihe invention according to Example 20, a lipid device of the invention was 
prepared in otherwise trie same manner as Example. 40. 

Example 43 

40 ' ' - : ^ / 

: - 1 "'Usrri'g egg yolk pBbsphatidylcholine in lieu' of egg yolk phosphatidylethanolamine, the procedure of 
Example 40 was repeated to provide a device of the invention. , . . 

Example 44 

45 ^ - • '< • " • ,; ' ' ' /; 

Using the compound of the invention according to Example 7, a lipid device of the invention was 
- prepared in 1 otherwise" the s same manner as Example 43. 

: -'€kirfVple45 ; ^"- ^>- — .•*:•! ■.: - ^ -> " • 

! ' ' Using the com'pound of the invention acddrdihg to Example 20, a lipid device of the invention was 
prepared in 'otherwise 1 the same manner; as : Example 43. 

Example 46 Injectable conipbsition ; ' / " v 

1 To' 60 uPof 'the device 'of the invention according to Example 40 was added 0.9 ml of physiological 
saline solution. To this mixture was added 0.1 ml of a 100 ug/ml saline solution of a mismatched double- 
stranded RNA [a double-stranded RNA consisting of a polyinosinic acid and a cytidylic acid copolymer 
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containing one unit of 4-thiouridylic acid substituted per 20 cytidylic acid units, with the overall molecular 
size distribution being controlled to about 50-10,000 bases] (hereinafter referred to as the investigational 
drug) and the mixture was agitated to provide an injectable composition. 

5 Example 47 Injectable composition y : . 

Using the devices of the invention according to Examples 41-45, injectable compositions were prepared 
in otherwise the same manner as Example 46. ; 

io Example 48 Injectable composition ^ ! 

i • 
Using 10 mM phosphate buffer in lieu of physiological salinp, the procedure of Example 46 was 
otherwise repeated to provide an injectable composition. ; 

15 Test Example 1 Hemolytic action ^ ' J " ■ ' ! 

To 0.9 ml of a rat erythrocyte suspension washed with an isotonic solution was ' added 0.1 ml of an 
aqueous suspension of the compound of the invention and the mixture was incubated at 37* C with agitation 
for 45 minutes. This mixture was centrifuged at 3000 rpm for 2 minutes and the. absorbance of the 

20 supernatant was measured at 540 nm. With "the absorbance of the sample obtained" with addition of 0.1 .ml 
of the isotonic solution being taken as 0% (no hemolysis) and the absorbance 6f th0 sample obtained with 
addition of 0.1 ml . of 0.1 % ^ Triton X- 100 being ' taken as 100% (complete: herrfbly sis); the degree of 
hemolysis for the device of the invention was calculated. The results are shqwn in Table 1 . The erythrocyte 
suspension was so prepared that the absorbance at 540 nm after complete hemolysis would be 1.2. 

25 . . . • •• - >. . ". • ' ■ ■ 
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table I-"'' 



Concn. of 
lipid 

0.3 

( fi g/ml) 
1 


DOTMA 


Exp.l 


Exp. 12 Exp. 13 . . 


4.9 


4,7 ' 


4.4 4.4 




8.4 


5.8 


- 5.3 6 




3 


28.3 


7 


6.2 8 




■ ■ "' • : 1 i'6 


'' "58.8 


: . 13,7..= , 


12.6 14.6 




30 


89.5 


35 


31.6 31.5 




„: . *H(30%) 


..... 3 . „ 


25 


30. 30 












, dqnc'n^ of 

•'..lipid^ . ... ; . 


p,. Exp- 15 


,. Exp. 16 




'.. . (/£.g/>l) . 

••' "• ";' i 




• ,5.1 ; 




" 10.6' 


7.3 




3 


16.6 


10.4 




10 


21.6 


16.8 




30 


87:2 


32.8 


Exp. = Example 
hemolyses rate ( % ) 




*H(30%) 


13 


30 





*H (30%) stands for the concentration of the lipid that 
causes hemolysis in 30% of erythrocytes. 

It is apparent from Table 1 that compared vyith the commercial lipid device t the hemolytic action of the 
device of the invention that causes hemolysis in 30% of - erythrocytes is ^approximately 1/10. It was, 
therefore, suggested that the device of the invention is a device of very low toxicity. 

Test Example ?, HeLaS3 cell growth inhibitory action (in vitro) 

A 96-well plate was seeded with HeLaS3 cells at a cell density of 10 4 cells/well (90 ul). On the following 
day, 10 ul/well of Lipofectin (trademark) or the device of the invention, each having a lipid concentration of 
30 ug/ml and containing a varying concentration of the investigational drug, was added. The plate was 
incubated for 72 hours after addition and, then. 10 ul per well of a 5 mg/ml solution of MTT (3-(4,5- 
dimethylthia2ol-2-yl)-2,5-diphenyltetrazolium bromide was added. After 2-4 hours, the reaction was stopped 
by adding isopropyl alcohol/0.04N hydrochloric acid mixture. After suspension of each well, the absorbance 
at 540 nm was measured with a plate reader (manufactured by Corona) and the Hel_aS3 cell growth 
inhibition rate (%) was calculated. This calculation was performed according to the equation given below. 
The cell growth inhibition rate of the investigational drug accompanying neither Lipofectin nor the device of 
the invention was used as control. 
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% Inhibition = ~ ~ i' 

Cell count in presence of the investigational' drug 

(1 - ■ ■ : ; — ; — — — - ) x 100 

5 Cell count in presence of saline 

The results are shown in Table 2. 
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Table 2 .-> 





Control 


■Lipofec- 
tine® , 


Exp.l 
+ EPE 


Exp. 2 
+ EPE 


Concn of tY 
tigational 
C u g/ml). 
0 

0.001 
0 .01 
0.1 
1 
10 


le inves- 
drug 

0 
0 
0 

0 . 

0 

0 


, , o 

. — i ;j . 

25 

76 
100, . 
100 \> 


8 - .. 

- 59 - 

85 
95 
92 .' 


92, 
, 96 
94 


IC S . 




0.03 


•' 0.01 


0.03 



30 


, Exp. 4 




Exp. 7 


Exp. 9 






.+ EPE 


+ 


ELC 


;. i+ EPE 


+ ELC 


- . + EPE 




















35 


3 




0 


■ 1: 


6 


. 7 .. 






22 




0 


28 


8 ; 


• 58 : 






. 85.. 




63 


85 


50 


-93; 






100 




92 


100 


91 


100 






■ ' 93 




96 


; 69 


' 99 ; 


95 i - 




40 


















0.003 


;0 


.006 


0.002 


-0.01 

i 


0.001 





45 



50 



55 



30 



' EP 0 685 457 A1 



Exp . 9 
+ ELC 


Exp. 12 

.- +. EPE 


Exp. 13 
+ EPE 


Exp. 15 
, + EPE 


Exp. 16 

•+ EPE • 




0 


o 


0 








44 












44 


64 


51 


75 


80 




74 


94 


88 


86 


93 




77 


55 


98- • 


83 


100 






' ■ 98. - " 


' 100 


80 


100 




- 0.O3 • 


-0.-006 


0.01 


0.005 


0.004 







Exp. 18 


Exp. 19 


Exp. 20 






- + EPE 


+ ELC 


+ EPE 


+ EPE 


+ ELC 






6 ! 


3 


" ' 0 


0 


0 






34 : 


14 


68 


50 


2 






x . 0 97 ■; 


• 0 39 ' 


ioo 


95 


. . 81 " 






100 


59 


100 


100 


.100 






100 


■ 59 


100 


100 


97. 




j-'.T 0.04 


' 0-.08 


0.0006 


0.001 


0.004 








" Exp. 24 


Exp. 26 


Exp. 28 


Exp . 3 3 






.. + EPE 


+ EPE 


+; ELC 


+ EPE 


+ EPE 






0 ' 


0 


3 


0 


1 






6 


59 


28 


0 


.... 49 






70 


"' . ' 94 . 


' 66 


23 


' 95 






100 - 


-- -100 ' - 


76 


80 


100 






77 


100 


85 


80 


89 






0.005 


0.001 


0.004 


0.03 


0.001 





31 



EP0 685 457 A1 



Exp. 33 


Exp. 34 
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+ EPE 
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n 
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Exp. = Example /, 
The values in Table represent 
inhibition rate ( % ) . 



EPE; egg yolk phosphatidylethanolamine 
ELC; egg yolk phosphatidylcholine 



It is apparent from Table 2 that the growth inhibitory effect obtained with the device qf the. invention was 
1 through 3 - 20-fold as high as the effect obtained with the conventional lipidj device JJpofectin 
(trademark). ' ' 

However, a lipid device consisting of 3)9-[N-(N\N , -dimethylaminoethane)-carbamoyl]cholesterol (DC- 
chol) and egg yolk phosphatidylethanolamine (1:1) was prepared according to the. literature. [Bipchemical 
and Biophysical Research Communication, 280-285, Vol. 179, No. i (1991)] and compared with the devices 
of the invention (Examples 40 and 43) for HeLaS3 cell growth inhibitory activity. It was found that when 0.1 
ug/ml of the investigational device was applied at the lipid concentration of 30 ug/ml, the devices of the 
invention were about 6-fold as effective, as the DC-chol lipid device in eel! growth inhibitory activity. 

Claims 

1. A compound of the following general formula [I]. -V ; 

r— OR 

l— R" 1 c.i ) . , : ' : 



2 



wherein FV and R 2 are not the same and each represents OY .or ,-A-(CH 2 )n-E, n : represents, a whole 
number of 0-4. E represents pyrrolidino, piperidino, substituted or unsubstituted piperazino, morpholino, 
substituted or unsubstituted guanidino, or A . ■ v 

- ■ " N< H ; . ' 

(where R 3 and R* are the same or different and each, represents hydrogen, lower(Ci J ^)alkyi, hydroxy- 
lower(Ci-4)alkyl, or mono- or di-(iower)alkylaminoalkyl(C2-8)). :!LJ 
A represents the following ©. @, ©.. © or ©. ... ... 
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H H H 
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-0--C-N- -N-C- O- - O - C - -O-C-N 
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t ,^ shd Y* are the same or different and each , represents a saturated or unsaturated aliphatic 
hydrocarbon ' group of 10-30 carbon atoms or a saturated or unsaturated fatty acid residue of 10-30 
carbon atoms. 

25 2. 1 ; ^ compound of Wie following general formula [li, ( 
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■ O: R 



1 1 
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-OR 21 CD 

-0-C-D-(CH,) 2 -N<| 4 " X- 
O 

wherein R 11 and R 21 are the same or different and each represents oley 1 or oleoyl. D represents -CH 2 - 
or -NH-. R 30 and R 40 are the same or different and each represents methyl or ethyl. 

40 3. A compound according to Claim 1 which is selected from the group consisting of 3-0-(4- 
dimethylaminobutanoyl)-1,2-0-dioleylglycerol, 3-0-(2-dimethylaminoethyl)carbamoyl-1,2-0-dioleyl- 
giycerol, 3-0-(2-diethylaminoethyl)carbamoyl-1,2-0-dio!eylglycerol and 2-0-(2-diethylaminoethyl)- 
,,r; cirbam6yl-1,3-Q-dioreoy1glycerol. 

45 4. A DDS device characterized by comprising a compound of general formula [I] and a phospholipid as 
essential components. 

5. A DDS device characterized by comprising. a compound of general formula [!'] and a phospholipid as 
essential components. 



50 
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-6:: ' A DDS device^characterized 6y cdmprising'a c6mpound selected from the group consisting of 3-0-(4- 
dimethylaminobutanoylH ,2-0-dioleylglycer6l, : 3-0 : (2-dimethylaminoethyl)carbambyl-1 ,'2-O-dioleyl- 
glycerol, 3-0-(2-diethylaminoethyl)carbam6yl-1 > 2-0-dioleyl glycerol and 2-b-(2 : diethylaminoethyl)- 
carbamoyl-l,3-0-dioleoylglycerol,and a phospholipid as essential components. 

7. A DDS device according to Claim 4 wherein said phospholipid is phosphatidylethanolamine or 
phosphatidylcholine. 
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t. A DDS device according to Claim 5 wherein said phospholipid is phosphatidylethanolamine or 
phosphatidylcholine. 

L A DDS device according to Claim 6 wherein said phospholipid is phosphatidylethanolamine or 
phosphatidylcholine. ■ 

0. A pharmaceutical composition characterized by comprising the DDS device claimed in Claim. _4 through 
Claim 9 aind a physiologically active substance. ^ ■ ■■ v - ■ /; 

1. A pharmaceutical composition according to Claim 10 wherein said, physiologically active substance is a 
double-stranded RNA. - • - 

2. A pharmaceutical composition according to Claim 10 wherein said physiologically active -substance is a 
double-stranded RNA consisting of a polyindsinic acid and a.cytidylic acid Copolymer containing one 
unit of 4-thiouridylic acid substituted for every 20 units 7pf cyticiy lie aacC* therbverallT molecular size 
distribution of which is controlled within the range of about 50-10,000 bases. j 
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